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FOSTT-BIGHTH  CONGBBSS,  FXBST  8B88XON. 

The  following  reaolntion  was  agreed  to  by  the  Senate  Jnne  10, 1864,  uid  ooncnrred 
in  by  the  House  of  Representatives  Jnne  94, 1884 : 

£&$olved  hjf  the  Senate  (ike  Houte  of  BepreeentaUvee  ooneurring  therein),  That  the  annual 
report  of  the  Smithsonian  Institntioa  for  the  year  1883  be  printed;  and  that  there  be 
printed  sixteen  thousand  and  sixty  extra  oopies,  of  which  three  thousand  shaM  be  for 
the  use  of  the  Senate,  six  thousand  and  sixty  for  the  use  of  the  House  of  Representa- 
tives, and  seven  thousand  copies  for  the  use  of  the  Smithsonian  Institution, 
n 
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VROM  THB 

SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION 

ACCOMPANYING 

The  annual  report  of  the  Board  ofBegenU  of  that  Institution  for  the  year 

1883. 


Jimx  24,  1884.— Ordered  to  be  printed. 


Smithsonian  Institution, 
WashtTigton^  D.  C,  January  21, 1884. 

Sib  :  In  accordance  with  section  5593  of  the  Bevised  Statutes  of  the 
United  States,  I  have  the  honor  in  behalf  of  the  Board  of  Begents  to 
submit  to  Congress  the  annual  report  of  the  operations,  expenditures, 
and  condition  of  the  Smithsonian  Institution  fbr  the  year  1883. 
1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spencer  F.  Baibd, 
Secretary  Smithsonmn  Institution. 

Hon.  Oeobge  F.  Edmunds, 

President  of  the  United  States  Senate. 
Hon.  John  O.  Carlisle, 

Speaker  of  the  House  of  BepresentaUves. 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organizing  act  approved  Aagnst  lO,  1846,  Bevised  StatuteSi 
title  Lxxm,  section  5580,  ^^  The  bnsiness  of  the  Institntion  shall  be  oon- 
dacted  at  the  city  of  Washington  by  a  Board  of  Begents,  named  the 
Begents  of  the  Smithsonian  Institution,  to  be  composed  of  the  Vice- 
President,  the  Chief  Justice  of  the  United  States  [and  the  Oovemor  of 
the  District  of  Oolnmbia],  three  members  of  the  Senate,  and  three  mem- 
bers of  the  House  of  Bepresentatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washington,  and  the  other  four  shall  be  inhabitants  of  some 
State,  but  no  two  of  them  of  the  same  State.^ 


BBGENTS  FOB  THE  TBAB  1868. 

The  Yioe-President  of  the  United  States : 

David  Davis  (|»ro  torn.) Bfar.  3,  1883 

GeobobF.  Edmukds  (elected  March  3,  1883) Mar.  3,  1885 


The  Chief  Justice  of  the  United  States: 
Morrison  R.  Waitb. 

United  States  Senators : 

George  F.  Hoar  (from  Feb.  21,  1881.    Resigned  Jan.  19, 1883) Mar.  3,  1883 

Nathaniel  P.  Hill  (fitom  May  19, 1881) Mar.  3,  1885 

Samuel  B.  Maxet  (from  May  19,  1881) Mar.  3,  1887 

George  F.  Edmunds  (appointed  Jan.  19,  1883.    Resigned  Feb.  21, 

1883) ..Mar.  3,  18^ 

Justin  8.  Mokrill  (appointed  Feb.  21, 1883) Mar.  3,  1885 

Members  of  the  House  of  Representatives: 

Otho  R.  Singleton  (appointed  Jan.  7, 1864) Deo.  23, 1885 

WiluamL.  Wilson  (appointed  Jan.  7, 1884) Dec  23,  1885 

WILLL4M  W.  Phelps  (appointed  Jan.  7, 1884) Dec.  23, 1885 

Citizens  of  Washington : 

Prteb  Parker  (first  appointed  in  1868) Deo.  19*,  1885 

William  T.  Sherman  (first  appointed  in  1871) Mar.  25, 1885 

Citizens  of  a  State : 

John  Maclean,  of  New  Jersey  (first  appointed  in  1868) Dec.  19, 1885 

Asa  Gray,  of  Massachusetts  (first  appointed  in  1874) ..Dec.  19, 1885 

Henrt  Coppice,  of  Pennsylvania  (first  appointed  in  1874) Deo.  19, 1885 

Noah  Porter,  of  Connecticut  (appointed  in  1878) Jan.  26, 1884 


Morrison  R.  Waits,  Chancellor  of  the  Institntion  and  PreaidmU  of  ik$  Board  of 

BegttUBn 


JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 

THE  SMITHSONIAN  INSTITUTION. 


WASHINGTON;  D.  C,  April  19, 1883. 

An  a^jonrthed  meeting  of  the  Board  of  Begents  was  held  this  day,  at 
4  o'clock  p.  m.y  to  attend  the  ceremonies  of  unveiling  the  statae  of  Pro- 
fesaor  Heniy. 

At  the  condnsion  of  the  ceremonies  the  Board  adjourned  rine  die. 


WABHINaTON,  January  16, 1884. 
In  accordance  with  a  resolution  of  the  Board  of  Regents  of  the  Smith- 
sonian Institution  fixing  the  time  of  the  annual  session  on  the  third 
Wednesday  in  January  of  each  year,  the  Board  met  to-day  at  10  o'clock 
a.m.  ^ 

Present:  The  Chancellor,  Chief  Justice  Mobbison  B.  Waite;  the 
Acting  Vice-President,  Hon.  Oeobge  F.  Edmunds;  Hon.  Nathaniel 
P.  Hill,  Hon.  Samuel  B.  Maxet,  Hon.  Justin  S.  Mobbill,  Hon. 
Otho  B.  Binoleton,  Hon.  William  L.  Wilson,  Hon.  William  W. 
Phelps,  Hon.  Peteb  Pabeeb,  General  William  T.  Shebman,  Dr. 
Asa  Obat,  Dr.  Henbt  Coppi&e,  Dr.  Noah  Pobteb,  and  the  Secre- 
tary, Professor  Baibd. 

The  Secretary  stated  that  since  the  last  meeting  the  following  changes 
had  taken  place  in  the  Board :  Hon.  G.  F.  Hoar  had  resigned  as  Begent, 
and  Hon.  G.  F.  Edmunds  had  been  appointed  by  the  President  of  the 
Senate  to  fill  the  vacancy.  Mr.  Edmunds  had  declined  the  appoint- 
ment and  Hon.  J.  S.  Morrill  had  been  appoint^  and  accepted  for  the 
term  ending  March  3, 1885. 

Hon.  G.  F.  Ednrunds  having  been  elected  President  of  the  Senate 
became  ex-offldo  Begent. 

The  Si)eaker  of  the  Hoase  of  Bepresentatives  (Mr.  Carlisle)  had  ap- 
pointed Hon.  O.  B.  Singleton,  Hon.  W.  L.  Wilson,  and  Hon.  W.  W. 
Phelps  as  Begents  for  the  Forty-eighth  Congress,  in  place  of  Hon.  N. 
G.  Deering,  Hon.  E.  B.  Taylor,  and  Hon.  S.  S.  Cox. 

The  journal  of  the  Board  was  read  and  approved. 

A  letter  from  Bev.  Dr.  John  Maclean  was  read,  regretting  that  the 
condition  of  his  health  would  not  permit  him  to  attend  the  meeting  of 
the  Board. 


XII  JOUENAL   OF   THE   BOARD. 

Dr.  Parker  presented  the  report  of  the  Execative  Gommitteei  which 

was  read  by  General  Sherman. 

On  motion  of  Dr.  Gray  the  following  resolution  was  adopted: 

^^  Resolved^  That  the  report  of  the  Execative  Committee  be  accepted, 
and  that  the  income  for  the  year  1884  be  appropriated  for  the  service 
of  the  Institution  upon  the  basis  of  the  above  report,  to  be  expended  by 
the  Secretary,  with  ftiU  discretion  as  to  the  items,  subject  to  the  ap- 
proval of  the  Executive  Committee." 

Dr.  Parker,  from  the  Executive  Committee,  presented  a  final  report 
on  the  Henry  statue. 

On  motion  of  Dr.  Copp^e  it  was  resolved  that  the  report  of  the  Exec- 
utive Committee  on  the  Henry  statue  be  printed  as  a  part  of  the  annual 
report  of  the  Institution. 

The  Secretary  presented  the  annual  report  of  the  operations  of  the 
Institution  for  the  year  1883,  which  was  read  iu  part. 

On  motion  of  General  Sherman  it  was  resolved  that  the  annual  report 
of  the  Secretary  be  referred  to  the  Executive  Committee,  with  authority 
to  transmit  it  to  Congress. 

Dr.  Copp^e  called  the  attention  of  the  Board  to  the  subject  of  the  pub- 
lication of  the  scientific  writings  of  Professor  Henry,  and*  suggested  the 
propriety  of  providing  that  a  part  of  the  edition  should  be  bound  in 
library  style,  and  much  better  than  that  of  the  <^ Henry  Memorial" 
volume. 

Dr.  Gray  suggested  the  importance  of  careful  selection  of  the  manu- 
scripts of  Professor  Henry  and  judicious  arrangement  of  the  material, 
which  might  require  two  volumes,  one  for  his  published  scientific 
papers,  the  other  for  miscellaneous  writings,  extracts  from  correspond- 
ence, &Cf  -^ 

The  Secretary  stated  that  nothing  had  yet  been  done  in  arranging  the 
material  for  the  work  proposed,  but  copies  had  been  made  of  a  large 
number  of  Professor  Henry's  letters,  to  be  carefully  examined  before 
printing.  It  would  be  edited  by  Mr.  W.  B.  Taylor,  of  the  Institution,  a 
gentleman  perfectly  acquainted  with  Professor  Henry's  scientific  work, 
and  in  every  respect  well  qualified  for  the  duty. 

After  some  discussion  as  to  the  scope  of  the  work,  on  motion  of  Mr. 

Edmunds  it  was —  • 

^^  Beiolvedj  That  the  publication  of  the  writings  of  Professor  Henry 
be  supervised  by  a  committee  consisting  of  Dr.  Gray,  Hon.  Mr.  Wilson, 
and  Professor  Baird,  to  act  in  conjunction  with  Mr.  W.  B.  Taylor,  the 
editor  assigned  to  that  duty  by  the  Secretary." 

Senator  Edmunds  called  attention  to  the  phraseology  of  the  act 

of  Congress  in  regard  to  the  appointment  of  an  Acting  Secretary  in  case 

of  the  death,  disability,  or  absence  of  the  Secretary,  which  he  considered 

imperfectly  adapted  to  provide  for  an  emergency,  and,  on  motion  of 

Senator  Maxey,  it  was— 

^^ResolvedyThskt  Senator  Edmunds  be  requested  to  prepare  an  amend* 
ment  to  the  act  to  be  submitted  to  Congress." 

On  motion  of  Senator  Maxey  the  Board  then  adjourned  sine  die. 


REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 
1883. 

• 

The  Execntive  Committee  of  the  Board  of  Eegents  of  the  Smithsonian 
Institation  respectfally  sabmit  the  following  report  in  relation  to  the 
funds  of  the  Institution,  the  appropriations  by  Congress  for  the  National 
Museum  and  other  purposes,  the  receipts  and  expenditures  for  the 
Institation  and  the  Museum  for  1883,  and  the  estimates  for  the  year  1884. 

Condition  of  thefundj  January  1, 1884. 

The  bequest  of  James  Smithson,  deposited  in  the  United 

States  Treasury,  act  of  Congress,  August  10, 1846  ^ . . .  $515, 169  00 
Besidaary  legacy  of  Smithson,  added  to  the  fund  in  the 

United  States  Treasury,  act  of  Congress,  February  8, 

1867 26,210  63 

Addition  to  the  fund  from  savings,  &c.,  act  of  Congress,    ' 

February  8,  1867  108^620  37 

Addition  to  the  fund  by  bequest  of  James  Hamilton,  of 

Pennsylvania,  1874 1, 000  00 

Addition  to  the  fund  by  bequest  of  Simeon  Habel,  of  New 

York,  1880 600  00 

Addition  to  the  fund  by  proceeds  of  sale  of  Virginia  bonds, 

1881 # .      51,500  00 

Total  permanent  Smithson  fund  in  the  United  States 
Treasury  (bearing  6  percent,  interest)  January  1, 
1884 $703,000  00 

Statement  of  the  receipts  and  expenditures  of  the  l^ithsonian  Institution 

for  the  year  1883. 

Interest  from  the  flind $42,180  00 

Balance  cash  on  hand  January  1, 1883 29,637  45 

Total  receipts $71,817  46 

EXPENDITUBES. 

BuUding: 

Bepairs  and  improvements -.« $936  15 

Furniture  and  fixtures 666  09 

Oeneral  expenses : 

Meetings  of  the  Board 986  06 

Lighting  and  heating 38  61 

Postage  and  telegraph .• 319  06 


/ 


Ziy  REPORT   OF  THE   EXECUTIVE  COMMITTEE. 

Hxpmditures — Oontinned. 

Stationery $860  72 

Gtoneral  printingy  blanks,  &o 266  45 

Incidentals,  ice,  hanling,  ftc 520  21 

Books  and  periodicals 1,747  60 

Salaries  and  labor 15, 773  67 

Publications  and  researches: 

Smithsonian  Contributions  to  Knowledge •  3, 047  24 

Smithsonian  Miscellaneons  Oollections 9, 565  78 

Smithsonian  Annoal  Beporii 2, 255  81 

Explorations 2,799  47 

Apparatus 50  10 

Literary  and  scientific  exchanges 6,192  34 

Total  expenditures $45,903  25 

Balance,  January  1,  1884 $25,914  20 

ESTIMATES  FOR  1884. 

The  following  are  the  estimates  of  receipts  by  the  Institution  for  the 
year  1884,  and  of  the  appropriations  required  for  carrying  on  its  opera- 
tions during  the  same  period : 

Beceipts. 

Interest  on  the  permanent  fund,  receivable  July  1, 1884, 

and  January  1, 1885 $42, 180  00 

Expenditures. 

For  building  and  repairs $1,500  00 

For  general  expenses,  including  salaries 1 • . . .  19, 000  00 

For  publications  andiresearches 12, 000  00 

For  exchanges 7,000  00 

For  contingencies 2, 680  00 

Total $42,180  00 

NATIONAL  MUSEUM,  AND  OTHEB  OBJECTS  COMMITTED  BY  OONGBESS 

TO  THE  SMITHSONIAN  INSTITUTION. 

The  following  is  a  statement  of  the  accounts  of  appropriations  made 
by  Congress  for  disbursement  under  the  direction  of  the  Smithsonian 
Institution : 

PRESERyATlON  OF  COLLBCTIONB,  NATIONAL  MUSEUM. 

Balance  available  January  1, 1883 $44, 823  30 

Appropriated  for  fiscal  year  ending  June  30, 1884  ($96,000, 

$4,112.82) 100,112  82 

144,936  12 
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Expended  in  1883,  as  per  voachers  audited  by  the  Treasary 
Department $98,277  61 

Balance  January  1, 1884,  (available  for  six  months  endmg 
with  fiscal  year  June  30, 1884) 46, 668  51 

ARMORY  BUILDING. 

Balance  ayailable  January  1, 1883 $1,495  79 

Appropriated  for  fiscal  year  ending  June  30, 1884. 2, 500  OO 

3,995  79 
Expended  in  1883,  as  per  vouchers  audited  by  the  Treasury 

Department 2, 470  29' 

Balance  January  1, 1884  (available  for  six  months  ending 
June  30,  1884) 1,626  50 

FURNITURE  AND  FIXTURES. 

Balance  available  January  1, 1883 $31, 182  12^ 

Appropriated  for  fiscal  year  ending  June  30, 1884 60, 000  OO 

91.182  1? 
Expended  in  1883,  as  per  vouchers  audited  by  the  Treasury 

Department 65, 161  63 

Balance  January  1, 1884  (available  for  six  months  ending 
June  30,  1884) 36,020  41> 

NORTH  AMKRICAN   FTHKOLOGY. 

Balance  available  January  1,  1883 -^. $20, 440  44 

Appropriated  for  fiscal  year  eudiug  June  30,  1884 40, 000  OO 

Expended  in  1883,  as  per  voucbers  audited  by  the  Treasury 
Department    40, 490  04 

Balance  January  1,  1884  (available  for  six  months  endinsr 
June  30,1884) 19,945  40 

INTERNA n ON Al.  K\<n  ^^^;^:^. 

Balance  available  January  1,  1883 (2,500  00 

Appropriated  for  fiscal  year  ending  June  30, 1884 7, 500  00 

10,000  OO 
Expended  in  1883,  as  per  vouchers  audited  by  the  Treasury 
Department 6,500  00 

Balance  January  1, 18^1  (available  for  six  months  ending 
Jjne  30,  1884) 3,500  00 
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BBOONBTBUOnON  XABTBRK  POSTIOK  SMITHSONIAN  BUILDINa. 

Appropriated  by  act  of  Oongress  March  3, 1883 $50, 000  00 

Expended  as  per  voachers  aadited  by  the  Treasury  De- 
partment in  1883 37,322  86 

Balance  January  1, 1884 12, 677  14 

POLABIS  BBFOST. 

Balance  available  of  $8,000  appropriated  by  act  of  Oon- 
gress, 1880 $1,918  90 

Expended  in  1883,  as  per  vouchers  audited  by  the  Treasury 
Department 1, 116  73 

Balance  January  1, 1884 802  17 

OONOLUSION. 

The  Committee  has  examined  835  vouchers  for  payments  made  from 
the  Smithson  income  during  the  year  1883,  and  2,014  vouchers  for  pay- 
ments made  from  appropriations  by  Congress  for  the  l^ational  Museum, 
making  a  total  of  2,849  vouchers.  All  these  bear  the  approval  of  the 
Secretary  of  the  Institution,  and  a  certificate  that  the  materials  and 
services  charged  were  applied  to  the  purposes  of  the  Institution  or  of 
the  Museum. 

The  balances  above  given  correspond  with  the  certificates  of  the  dis- 
bursing clerks  of  the  Interior  and  Treasury  Departments. 

The  quarterly  accounts,  the  bank  and  check  books  and  Journals  have 
been  examined  and  found  correct. 

Respectfully  submitted. 

Peteb  Pabkeb, 
W.  T.  Shebman, 

MDeoutive  OammtUee. 

Washinoton,  JofHMfy  16, 1884 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 

REGENTS  ON  THE  HENRY  STATUE. 


To  the  Board  of  Regents  of  tiie  Smithsonian  Institution : 

Gentlsmen  :  An  act  of  Gongress  (No.  71),  approved  by  the  Presi- 
dent June  ly  1880,  aathorized  ^Hhe  Begents  of  the  Smithsonian  Insti- 
tation  to  contract  with  W.  W.  Stoiy,  sculptor,  for  a  statue  in  bronze  of 
Joseph  Henby,  late  Secretary  of  the  Smithsonian  Institution,  to  be 
erected  upon  the  grounds  of  said  Institution ;  and  for  this  purpose,  and 
for  the  entiro  expense  of  the  foundation  and  pedestal  of  the  monument, 
the  sum  of  $15,000"  was  appropriated. 

In  accordance  with  the  authority  conferred  in  the  above  act,  the 
Begents  of  the  Institution  executed  a  contract  with  Mr.  Story  on  the 
8th  of  December,  1880,  for  the  statue.  At  Mr.  Story's  request  a  num- 
ber of  photographs  of  Professor  Henry  were  sent  to  him  to  be  used  in 
preparing  the  model  of  the  statue,  and  also  a  cast  of  the  face  and  bust 
eixecuted  by  Mr.  Clark  Mills,  together  with  an  academic  gown  similar 
to  the  one  used  by  the  professor  when  a  member  of  the  feu^ulty  of 
Princeton  College.  A  contract  was  made  with  the  Maine  Bed  Granite 
Gompany  and  the  Quincy  Granite  Polishing  Works  for  a  pedestal  ac- 
cording to  a  design  fhmished  by  Mr.  Story — the  die  of  Bed-Beach 
granite  finely  polished,  octagonal  in  shape,  4  feet  in  diameter,  4  feet 
high,  and  the  cap  and  bases  of  Quincy  gray  granite,  fine-axed,  the 
whole  pedestal  being  7  feet  3  inches  in  height.  The  statue  itself  is  nine 
feet  high. 

Owing  to  certain  imperfections  found  in  the  statue  after  it  had  been 
cast,  it  became  necessary  to  roproduce  it,  and  it  was  not  until  Novem- 
ber, 1882,  that  it  was  actually  completed  and  shipped  from  Bome.  The 
statue  was  received  in  Washington  in  December,  but,  owing  to  the  late- 
ness of  the  season,  it  was  decided  to  defer  its  erection  until  the  follow- 
ing spring,  and  the  date  selected  was  the  19th  of  April,  1883,  that  being 
the  time  when  the  IS'ational  Academy  of  Sciences  (of  which  Professor 
Henry  had  been  prosident  at  the  time  of  his  death)  would  hold  its  semi- 
annual meeting  in  Washington.  For  the  site  of  the  statue  a  triangular 
plot  on  the  Smithsonian  grounds,  about  150  feet  to  the  northwest  of  the 
building,  was  chosen  by  the  Begents,  and  the  selection  met  the  full  ap- 
proval of  Mr.  Story,  who  visited  Washington  in  the  winter. 

The  Chancellor  of  the  Institution  was  roquested  by  the  Begents  to 

perform  the  ceromony  of  unveiling  it. 

H.  Mis.  69 II  xvn 
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Hon.  Hiester  Clymer  was  selected  to  deliver  an  address  appropriate 
to  the  occasion,  bat  on  acconnt  of  ill  health  declined  the  appointment, 
and  President  IS'oah  Porter,  of  Yale  College,  one  of  the  Eegents,  was 
invited  by  the  Executive  Committee  to  perform  the  service. 

Eev.  Dr.  John  Maclean  and  Rev.  A.  A.  Hodge,  of  Princeton,  K.  J., 
were  invited  to  offer  prayer  on  the  occasion.  By  reason  of  ill  health, 
however,  Dr.  Maclean  was  prevented  from  attending. 

The  direction  of  the  execative  details  of  the  occasion  were  assigned 
by  Professor  Baird  to  Mr.  William  J.  Rhees,  the  chief  clerk. 

By  direction  of  the  Board  of  Eegents,  the  following  letter  was  ad- 
dressed by  Professor  Baird,  Secretary  of  the  Institution,  to  the  Hon. 
Speaker  of  the  House  of  Representatives,  January  17, 1883 : 

'<SiR:  I  have  the  honor  to  inform  the  House  of  Representatives  that 
in  accordance  with  the  act  of  Congress  of  June  1, 1880,  providing  that 
the  Regents  of  the  institution  be  <  authorized  to  contract  with  W.  W. 
Story,  sculptor,  for  a  bronze  status  of  Joseph  Henry,  late  Secretary  of 
the  Smithsonian  Institution,  to  be  erected  in  the  grounds  of  said  insti- 
tution,' the  statue  has  been  executed  and  received  in  Washington,  and 
that  Thursday  the  l9th  of  April  has  been  selected  as  the  day  for  the 
public  unveiling  of  the  same. 

^'The  Congress  of  the  United  States  having  ordered  this  statue  and 
made  the  appropriation  necessary  therefor,  the  Board  of  Regents  re- 
spectfully invite  the  Senate  and  House  of  Representatives  to  be  present 
on  the  occasion  of  its  formal  presentation  to  the  public. 

*'  I  am,  sir,  very  respectfully,  your  obedient  servant.^ 

A  joint  resolution  was  passed  by  Congress,  February  24, 1883,  accept- 
ing the  invitation  to  attend  the  inauguration  of  the  statue. 

'<No.  16.  Joint  resolation  aooepting  the  inyitation  of  the  Regents  of  the  Smithsonian 
Institution  to  attend  the  inauguration  of  the  statue  of  Joseph  Henry. 

<<  Whereas,  in  a  communication  from  Spencer  F.  Baird,  Secretary  of 
the  Smithsonian  Institution,  Congress  was  informed  that  in  accordance 
with  an  act  of  June  first,  eighteen  hundred  and  eighty,  the  bronze 
statue  of  Joseph  Henry,  late  Secretary  of  the  Smithsonion  Institution, 
had  been  completed ;  and  whereas,  in  the  same  communication,  Con- 
gress was  respectfully  invited  to  be  present  on  the  occasion  of  its  formal 
presentation  to  the  public,  upon  Thursday  the  nineteenth  of  April  next; 
Therefore  be  it 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembledy  That  the  said  invitation  be,  and  the 
same  is  hereby,  accepted  by  the  Senate  and  House  of  Representatives ; 
and  that  the  President  of  the  Senate  select  seven  members  of  that  body, 
and  the  Speaker  of  the  House  of  Representatives  fifteen  members  of 
that. body,  to  be  present  and  represent  the  Congress  of  the  United 
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States  upon  the  occasion  of  the  presentation  and  inangnration  of  said 
statue." 

Approved  Febmary  24, 1883.    (Statutes,  Yolnme  xxn,  page  659.) 

The  following  gentlemen  were  selected  as  the  joint  committee  to  rep- 
resent GoDgress  ^ 

Senators :  Hon.  George  F.  Hoar,  of  Massachusetts ;  Mi  Saulsbnry, 
of  Delaware ;  Samuel  J.  B.  McMillan,  of  Minnesota ;  Joseph  B.  Haw- 
ley,  of  Connecticut;  William  Mahone,  of  Virginia;  Omar  D.  Conger, 
of  Michigan ;  James  B.  Groome,  of  Maryland. 

Members  of  the  House  of  Representatives :  Hon.  John  T.  Wait,  of  Con- 
necticut; William  Aldrich,  of  Illinois;  Thomas  M.  Browne,  of  Indiana; 
John  A.  Easson,  of  Iowa;  George  M.  Bobeson,  of  Few  Jersey;  John 
W.  Candler,  of  Massachusetts;  B.  J.  Walker,  of  Pennsylvania;  A.  H. 
Pettibone,  of  Tennessee;  J.  Proctor  Knott,  of  Kentucky;  J.  Bandolph 
Tacker,  of  Virginia;  Andrew  G.  Curtin,  of  Pennsylvania;  Bandall  L. 
Gibson,  of  Louisiana. 

In  accordance  with  the  previous  arrangements,  the  statue  was  un- 
veiled on  Thursday  afternoon,  April  19,  1883,  at  4  o'clock.  The  day 
was  clear,  mild,  and  propitious,  and  about  ten  thousand  people  assem- 
bled to  witness  the  ceremonies. 

The  invited  guests  met  in  the  lecture  hall  of  the  National  Museum, 
and  proceeded  to  the  platform  which  had  been  erected  around  the  statue. 
Gteneral  O.  M.  Poe  acted  as  chief  marshal,  and  Messrs.  Daniel  Leech, 
John  D.  McChesney,  and  George  S.  Hobbs  as  assistant  marshals. 

The  following  order  of  arrangement  was  adopted : 

The  President  of  the  United  States ;  •  the  Chief  Justice  of  the  United 
States,  Chancellor  of  the  Institution;  the  orator  of  the  day,  President 
Noah  Porter,  LL.D.,  of  Yale  College ;  the  chaplain  of  the  day,  Bev. 
A.  A.  Hodge,  D.  D. ;  the  family  of  Professor  Henry. 

The  establishment  of  the  Smithsonian  Institution,  viz,  the  Vice- 
President,  Secretary  of  State,  Secretary  of  the  Treasury,  Secretary  of 
War,  Secretary  of  the  Navy,  Secretary  of  the  Interior,  Postmaster-Gen- 
eral, Attorney-General,  Commissioner  of  Patents. 

The  Begents  and  Secretary  of  the  Smithsonian  Institution,  and  Ex- 
Begents ;  the  Joint  Committee  of  the  Senate  and  House  of  Bepresenta- 
tives,  appointed  to  represent  Congress ;  the  Diplomatic  Corps ;  the  As- 
sociate Justices  of  the  Supreme  Court  of  the  United  States ;  Judges  of 
United  States  Courts ;  Claims  Commissions ;  Judges  of  the  Supreme 
Court  of  the  District  of  Columbia ;  Senators  and  Members  of  the  House 
of  Bepresentatives ;  Commissioners  of  the  District  of  Columbia ;  the 
General  and  Officers  of  the  Army ;  the  Admiral  and  Officers  of  the  Navy ; 
Ex- Members  of  the  Cabinet  and  Ex-Ministers  of  the  United  States;  Na- 
tional Academy  of  Sciences ;  Founders  of  the  Henry  trust  fund  for 
Science ;  the  Commissioner  of  Agriculture ;  the  Assistant  Secretaries  of 

*  The  President  waa  abaent  £rom  the  city  at  the  time. 
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Departments ;  Solicitor-Qeneral  and  Assistant  Attorneys-General }  the 
United  States  Marshal  and  Officers  of  coarts ;  the  Light-Honse  Board ; 
the  Heads  of  Bureaus ;  the  Superintendent  of  the  Coast  Survey,  the 
Superintendent  of  the  Kaval  Observatoiy,  the  Supelrintendent  of  the 
Nautical  AlmanaCj^  the  Director  of  the  Geological '  Survey,  the  Li- 
brarian of  Congress ;  the  Commissioner  of  Public  Buildings,  the  Archi- 
tect of  the  Capitol,  the  Superintendent  of  the  Government  Printing 
Office,  the  Superintendent  of  the  Botanical  Gardens,  the  Visitors  of 
the  Government  Hospital  for  the  Insane ;  officers  of  the  Senate  and 
House  of  Eepresentatives;  Trustees  of  the  Corcoran  Gallery  of  Art ;  the 
Washington  Monument  Society ;  officers  and  employes  of  the  Smithso- 
nian Institution,  Bureau  of  Ethnology,  National  Museum,  and  United 
States  Fish  Commission;  Alunmi  of  the  College  of  New  Jersey;  mem- 
bers of  scientific  organizations,  &c. 

While  this  procession  was  moving  from  the  hall  in  the  Museum  build- 
ing to  the  platform  at  the  statue,  the  Marine  Band,  furnished  through 
the  courtesy  of  Hon.  William  E.  Chandler,  Secretary  of  the  Navy,  uid 
of  Colonel  McCawley,  Commandant  of  the  Marine  Corps,  played  a  grand 
march,  ^^  Transit  of  Vewus^  composed  by  J.  P.  Sousa,  the  leader  of  the 
band. 

The  following  was  the  order  of  exercises: 

I.  Music— Marine  Band  (J.  P.  Sousa,  condnotor),  *'The  HaUeli^ah  Cboros" 

(Measiah),  HUmdeh 
II.  Pbaybr— Bey.  A.  A.  Honox,  D.  D.,  of  Princeton,  N.  J. 

III.  Address — Chief  Justice  Waite,  Chancellor  of  the  Institution. 

IV.  Unvbiuno  the  Statue. 

y.  Music  (Philharmonic  Society  and  fuU  Marine  Band,  B.  C.  Bemays,  con- 
ductor)—Grand  chorus,  "The  Heavens  are  Telling''  (Creation),  ITayciii. 

VI.  Oration— Bey.  Dr.  Noah  Porter,  President  of  Yale  College. 

Vn.  Music  (J.  P.  Sousa,  conductor)— Grand  March  Triumphale,  "Schiller,'* 
Mejferhecr, 

The  Philharmonic  Society  was  assisted  by  members  of  the  Washing- 
ton Operatic  Association,  tiie  Bossini  and  Oharch  Choir  Ohoral  Socie- 
ties, the  Washington  Sangerbond  and  Germania  Mannerchor.  The 
arrangements  for  the  masic  were  made  by  a  Committee  of  the  Philhar- 
monic Society,  of  which  Prof.  F.  Widdows  was  chairman.  The  Chief 
of  Police  famished  a  detail  for  the  grounds ;  Mr.  Edward  Clark,  Archi- 
tect of  the  Capitol,  supplied  music  stands  and  stools  for  the  Marine 
Band;  the  Quartermaster's  Department  lent  flags,  and  the  Department 
of  Agriculture  living  plants  for  decorating  the  platform.  Mr.  W.  B. 
Smith,  Superintendent  of  the  Botanic  Gardens,  also  famished  floral 
decorations. 

The  platform  was  constructed  under  the  superintendence  of  Mr.  C. 
W.  Schuerman  and  Mr.  G.  W.  Field,  and  the  mechanical  arrangements 
for  unveiling  the  statue  were  devised  by  Mr.  Joseph  Palmer.    At  the 
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moment  of  nnveillDg  the  statue  the  news  was  telegraphed  from  an  in- 
Btmmeiit  on  the  platform,  which  had  been  placed  there  by  Mr.  L.  Whit- 
ney, the  Saperintendent  of  the  Western  Union  Telegraph  Company. 
The  nshers  on  the  platform  were  Messrs.  W.  0.  Lewis,  Harry  C.  Shns- 
ter,  Heniy  D.  Finckel,  William  T.  Wyman,  Edward  0.  Bryan,  Frank 
Bryan,  William  B.  Stimpson,  and  Ellis  Lammond;'  Mr.  Henry  Horan, 
Saperintendent  of  the  National  Mnseom,  having  general  charge  of  the 
aooommodations  of  the  pablio. 

Be9*>ectfiilly  submitted. 

Peteb  Parxeb, 

W.  T.  Shebuan, 

BxeeuUne  Oi>mmitiee. 

WasbxnqtoNj  Deoemher  15, 1883. 
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PEATBE 


BT 


Eternal  and  almighty  God,  Creator,  Preserver,  and  Gk>Temor  of  the 
world,  we  have  gathered  here  to  adore  Thy  holy  name,  to  implore  Thy 
divine  protection,  and  to  invoke  Thy  blessing. 

We  bless  Thee  that,  having  brought  the  physical  universe  to  its  pres- 
ent perfection  and  made  it  the  vehicle  of  reflecting  and  expressing  Thy 
transcendent  perfections.  Thou  hast  made  man  in  Thine  own  likeness 
and  endowed  him  with  intelligence,  capable  of  discerning  and  of  inter- 
preting the  intellectual  basis  of  all  phenomena,  the  personal  element  in 
all  law.  We  bless  Thee  that  Thou  hast  never  left  Thyself  without  a 
witness  even  in  the  darkest  period  of  human  history ;  that  wherever 
men  have  sought  the  Lord,  however  feebly,  if  haply  they  might  feel 
after  Him  and  find  Him,  He  has  been  found  always  to  be  not  far  firom 
any  one  of  us,  seeing  that  He  is  imminent  in  all  existence  and  in  all 
life,  and  that  in  Him  we  live  and  move  and  have  our  being. 

We  bless  Thee  that  Thou  hast  sent  through  the  ages  a  long  line  of 
inspired  prophets  and  teachers,  crowned  by  the  incarnation  in  human 
flesh  of  Thy  co-equal  Son,  to  reveal  in  ever-increasing  fullness  the  nature 
of  Thy  moral  government,  the  method  of  Thy  redemption,  and  the  glory 
of  Thy  kingdom;  so  Thou  hast  in  these  later  days  sent  into  the  physical 
universe  many  intelligent  and  earnest  students,  who,  in  various  depart- 
ments, are  investigating  the  secrets  of  nature,  and  interpreting  the 
methods  of  Thy  sublime  working  throughout  the  vast  areas  of  time 
and  space.  We  bless  Thee  that  Thou  art  gathering  to  Thyself  so  vast 
and  rich  and  constant  a  revenue  of  glory  through  the  loving  ministry  of 
science  in  all  her  various  provinces.  We  thank  Thee  that  so  many  of 
her  princes  have  been  loyal  to  Thy  service  and  have  rejoiced  to  make 
all  men  to  realize  the  depth  of  the  riches  both  of  the  wisdom  and  of  the 
knowledge  of  God. 

Especially  we  thank  Thee  for  the  spotless  example  of  Thy  servant, 
whose  illustrious  career  is  to  be  commemorated  throughout  all  time  by 
the  monument  we  are  now  unveiling.  We  bless  Thee  that  he  was  as 
humble  and  simple  in  his  Christian  faith  as  he  was  great  in  his  intel- 
lectual achievements  or  preeminent  in  his  world-wide  fame.  We  pray 
Thee  that  his  memory  as  a  Christian  philosopher  may  be  preserved  in 
imperishable  freshness  and  force  through  succeeding  generations,  that 
his  influence  for  good  may  be  ever  extended,  and  that  his  example  may 
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be  followed  as  his  sereDO  fame  excites  the  emulation  of  multitudes  of 
the  interpreters  of  nature  and  of  the  teachers  and  benefactors  of  man- 
kind. 

And  now,  in  anticipation  of  the  general  judgment,  when  in  the  res- 
urrection the  perfected  Ohurch  shall  enter  the  new  heavens  and  the  new 
earth  of  the  perfected  physical  universe,  we  ascribe  unto  Thee,  at  once 
the  Lord  of  nature  and  of  grace,  blessing  and  glory,  and  wisdom,  and 
thanksgiving,  and  honor,  and  power,  and  might,  unto  our  Ghod  that  sit- 
teth  upon  the  throne,  and  unto  the  Lamb,  for  ever  and  ever.    Amen. 


ADDBEBS 

OF 


On  the  Ist  of  June,  1880,  at  the  instance  of  Mr.  Morrill,  of  Vermont,  in 
the  Senate,  and  of  Mr.  Glymer,  of  Pennsylvania,  in  the  House  of  Bepre- 
sentatives,  Congress  authorized  the  Begents  of  the  Smithsonian  Listitu- 
taon  to  contract  with  Mr.  W.  W.  Story  <'  for  a  statue,  in  bronze,  of  Joseph 
Henry,  late  Secretary  of  the  Smithsonian  Listitution,  to  be  erected  on 
the  grounds  of  the  Institution";  and  the  Begents,  availing  themselves  of 
the  presence  in  Washington  of  the  members  of  the  National  Academy 
of  Sciences,  with  which  Professor  Henry  was  so  prominently  and  so  hon- 
orably connected  for  many  years,  have  asked  you  here  to-day  to  witness 
the  presentation  to  the  public  of  the  result  of  what  has  been  done  under 
this  authority. 

On  the  10th  of  August,  1840,  Congress  established  the  Smithsonian 
Institution,  to  take  the  property  which  had  been  given  to  the  United 
States  by  the  will  of  James  Smithson,  of  England,  to  found  an  estab- 
lishment of  that  name  ^^  for  the  increase  and  diffusion  of  knowledge 
among  men." 

The  business  of  the  Institution  was  to  be  managed  by  a  Board  of  Be- 
gents, and  they  were  required  to  elect  some  suitable  person  as  Secretary 
of  the  Institution.  On  the  3d  of  December,  1846,  the  Board  met  to  per- 
form that  duty,  and  before  entering  on  the  election  adopted  the  follow- 
ing resolution : 

'^  Beaolvedj  That  it  is  essential  for  the  advancement  of  the  proper  in- 
terests of  the  trust  that  the  Secretary  of  the  Smithsonian  Institution 
be  a  man  possessing  weight  of  character  and  a  high  grade  of  talent ; 
and  that  it  is  further  desirable  that  he  possess  eminent  scientific  and 
general  acquirements ;  that  he  be  a  man  capable  of  advancing  science 
and  promoting  letters  by  original  research  and  effort,  well  qualified  to 
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act  as  a  respected  channel  of  communication  between  the  Institution 
and  scientific  and  literary  individuals  and  societies  in  this  and  foreign 
countries ;  and,  in  a  word,  a  man  worthy  to  represent  before  the  world 
of  science  and  letters  the  Institution  over  which  this  Board  presides." 

Immediately  after  the  adoption  of  this  resolution  the  Board  proceeded 
to  the  election,  and  the  first  ballot  resulted  in  the  choice  of  Professor 
Henry,  then  occupying  the  chair  of  natural  philosophy  in  Princeton 
Oollege.  Experience  has  shown  that  the  world  possessed  no  better  man 
for  such  a  place.  He  was  all  the  resolution  required,  and  more;  and 
from  the  day  of  his  election  until  now,  the  wish  has  never  been  ex- 
pressed that  another  had  been  chosen  in  his  stead. 

He  accepted  the  appointment  on  the  7th  of  December,  and  on  the 
next  day,  the  8th,  finished  and  sent  to  the  Begents  an  elaborate  paper 
giving  his  views  of  the  will  of  Smithson,  and  presenting  a  plan  for  the 
organization  of  the  Institution.  He  entered  on  the  performance  of  his 
duties  on  the  21st  of  December,  and  from  that  day  until  his  death,  on 
the  13th  of  May,  1878,  almost  one-third  of  a  century,  he  was  engaged 
in  making  the  Smithsonian  Institution  what  its  munificent  founder  de- 
sired it  to  be-— an  active  and  efScient  instrument  for  the  increase  and 
diffusion  of  knowledge. 

The  statue  which  will  now  be  unveiled  has  been  erected  by  the 
United  States  as  a  token  of  gratitude  for  the  labors  of  his  useful  life, 
and  for  his  fiuthftd  administration  of  tibe  important  public  trust  so  long 
in  his  keeping. 


OEATIO]S 
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We  are  assembled  to  complete  the  long  series  of  pablic  honors  to  the 
late  Joseph  Henry  by  nnveiling  the  statue  which  has  been  erected  to  his 
memory.  These  honors  have  been  manifold,  bat  each  one  of  them  has 
been  well  deserved  and  most  cordially  bestowed. 

His  faneral  obsequies  were  attended  by  the  President  of  the  United 
States  and  other  ofBcials  of  the  Government  which  he  had  so  faithfully 
served,  by  representatives  from  the  many  learned  and  scientific  socie- 
ties of  which  he  had  been  a  conspicnons  member  and  ornament,  and  by 
a  large  following  of  those  who  honored  and  moamed  him  as  a  friend. 

Subseqaently  a  more  formal  commemoration  of  his  scientific  and  pub- 
lic services  was  held  at  the  Capitol,  at  which  were  present  the  Execu- 
tive of  the  nation,  the  Judiciary,  the  Senate,  and  the  House  of  Bepre- 
sentatives.  On  this  occasion  a  dlBcriminating  and  sympathizing  sketch 
of  his  personal  and  public  life  was  given  by  one  who  had  known  him 
long  and  was  singularly  qualified  to  do  him  justice  in  every  particular. 
This  was  followed  by  other  warm  and  eloquent  tributes  to  his  genius 
as  a  philosopher  and  his  excellence  as  a  man.  Memorable  among 
these  were  the  ringing  words  of  the  noble  Sogers,  whose  own  sudden 
euthanasia  was  like  the  translation  of  a  prophet;  and  the  warm- 
hearted eulogy  of  the  generous  and  glowing  Garfield,  whose  noble  life 
was  slowly  wasted  that  it  might  measure  the  intensity  of  the  nation's 
grief. 

Many,  if  not  all,  of  the  institutions  of  the  country  with  which  Pro- 
fessor Henry  had  a  more  or  less  intimate  connection  have  also  honored 
him  by  records  and  estimates  of  his  services  to  science,  education,  and 
philosophy.  The  tributes  to  his  honor  from  other  countries  have  also 
been  cordial  and  numerous. 

Last  of  all,  the  two  Houses  of  Congress,  with  the  approval  of  the 
Presid^t,  have  ordered  that  a  statue  in  bronze  should  be  erected  within 
the  grounds  of  the  Institution,  which  was  the  creation  of  his  genius 
and  industry,  as  a  {permanent  memorial  of  his  services  and  his  worth. 
This  statue  is  now  completed,  and  has  this  moment  been  unveiled  to 
public  view.  We  are  here  to  receive  the  first  impressions  of  this  endur- 
ing monument,  which  we  trust  will  stand  for  many  generations,  to  declare 
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the  fame  and  attest  the  manifold  excellences  of  this  eminent  servant  of 
science  and  benefactor  of  the  American  people. 

The  proprieties  of  the  occasion  forbid  that  I  shoold  recite  the  events 
of  Professor  Henry's  life  or  attempt  a  critical  judgment  of  his  services 
or  his  merits  as  a  philosopher.  To  do  either  were  snperflaoas,  in  view 
of  the  accuracy  and  fullness  with  which  both  have  been  done  by  others. 
All  that  I  shall  aim  to  do  is  to  give  a  summary  expression  to  that  esti- 
mate of  the  man  and  his  work  which  I  am  confident  other  generations 
will  accept,  and  which  this  statue  is  designed  to  suggest  and  perpetuate. 

It  is  pleasant  for  us  to  notice  that  Professor  Henry  %as  bom  on  the 
eve  of  this  century,  so  memorable  for  the  development  of  the  sciences 
of  nature  and  their  splendid  applications  to  art;  that  just  as  this  new 
era  was  opening,  the  wonders  of  the  physical  universe  were  begin- 
ning to  be  explored  by  the  wondering  eyes  of  our  infant  philosopher. 
They  were  wondering  eyes  indeed,  wakeful,  sensitive,  and  responsive 
from  the  first.  It  is  a  mistake  to  suppose,  because  Professor  Henry's 
external  circumstances  were  unfavorable  to  the  early  discipline  of 
books  and  the  school,  that  his  mind  was  ever  crass  and  inactive.  His 
own  testimony  and  that  of  his  friends  is  positive  that  from  the  first  he 
was  a  sensitive  and  dreamy  boy,  who  found  enough  in  the  common 
earth  and  air,  and  the  play  of  common  scenes  to  stimulate  his  creative 
powers  and  ^  furnish  material  for  his  long  day  dreams,  as  he  lay  on 
the  sunny  hillside  and  looked  up  into  the  glowing  sky.  Against  the 
animalism  and  sensuality  which  are  incident  to  an  aimless  youth  he 
was  defended  by  the  stern  moralities  and  the  wholesome  religion  of  his 
domestic  training,  enforced  as  these  were  by  the  economies  of  a 
straitened  but  not  ignoble  household.  Indeed,  the  household  was  far 
removed  from  either.  Were  we  curious  in  these  matters  we  should 
find  that  he  was  born  of  gentle  blood,  being  of  Celtic  stock  on.  the 
mother's  side,  running  back  through  many  generations  to  a  noble  house, 
and  preserving  its  coat  of  arms  and  motto,  '^  I  fear  no  one,  I  despise  no 
one,''  which  this  noble  descendant  never  dishonored.  His  mother  was 
beautiful  and  refined  and  full  of  spirit,  who  had  a  home  in  Albany,  and 
but  little  else,  when  her  husband  died,  the  son  being  then  seven  years 
of  age.  Before  this  event  he  had  been  removed  to  the  country,  the 
mother's  origfnal  home,  the  family  retaining  their  house  in  Albany  as 
their  principal  reliance.  In  this  village  young  Henry  was  the  pet  for 
several  years,  handsome,  frolicsome,  and  venturesome  on  the  one  hand, 
and  dreamy,  wondering,  and  self-reliant  on  the  other,  rejoicing  in 
adventure  rather  than  in  books,  till  a  romance  suddenly  falling  in  his 
way  kindled  his  imagination,  and  unveiled  human  life  as  pictured  by 
the  fancy  with  prismatic  hues — awakening  thus  a  brief  passion  for 
fiction  and  the  drama.  The  transition  to  the  acted  drama  was  natural 
to  his  inventive  and  energetic  nature,  and  for  a  time  he  delighted  to 
attend  dramatic  representations  when  at  Albany  for  longer  or  shorter 
periods,  and  to  reproduce  them  at  home,  as  his  changing  life  led  him 
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from  one  occupation  to  another.  K  we  connect  these  well-known  facts 
with  what  he  himself  has  written  of  the  elements  and  order  of  educa- 
tion, we  conclude  that  his  early  musings  and  questionings,  his  boyish 
sports  and  adventures,  were  fondly  remembered  by  him  as  the  inspira- 
tion of  his  rational  and  scientific  life.  ''  The  cultivation  of  the  imagi- 
nation," he  writes,  ^<  should  be  considered  an  essential  part  of  a  liberal 
education,  and  this  may  be  spread  over  the  whole  course  of  instruction, 
for,  like  the  reasoning  faculties,  the  imagination  may  continue  to  im- 
prove until  late  in  life."  '^  Memory,  imitation,  imagination,  and  the 
faculty  of  forming  mental  habits  exist  in  early  life,  while  the  judgment 
and  reasoning  fiEMSulties  are  of  slow  growth."  <*  The  order  of  nature  is 
that  of  art  before  science,  the  entire  concrete  first  and  the  entire  ab- 
stract last."  These  are  wise  and  weighty  words,  but  they  are  of  special 
interest  when  we  bethink  ourselves  that  the  writer,  when  he  penned 
them,  was  doubtless  all  the  while  thinking  of  a  dreaming  boy,  half 
buried  in  the  grass,  looking  up  wistfully  into  the  sky,  thinking  won- 
drous thoughts  too  deep  for  tears,  perhaps  peopling  with  phantoms  and 
&irie8  that  world  of  nature  which  he  subsequently  penetrated  by  those 
wise  questionings  and. ingenious  theories  which  his  sagacious  experi- 
ments turned  into  solid  verities.  He  certainly  could  have  been  think- 
ing of  no  one  else  when  in  the  same  connection  he  so  positively  affirms, 
^^  The  future  character  of  a  child,  and  that  of  a  man  also,  is  in  most 
cases  formed  probably  before  the  age  of  seven  years." 

From  these  musings  he  was  awakened  in  his  later  boyhood  suddenly 
and  abruptly,  as  by  a  call  from  nature  herself.  During  a  week  of  indis- 
position, perhaps  of  serious  reflection  over  an  aimless  and  possibly  a 
tempted  life,  he  was  suddenly  aroused  by  the  consciousness  that  the 
common  phenomena  of  nature  are  the  products  of  forces  acting  under 
laws,  and  that  it  is  possible  for  man  to  interpret  these  mysteries.  It  was 
a  simple  sentence  or  two  from  a  common-place  though  useful  book,  but 
the  thought  in  that  sentence  kindled  a  fire  in  the  mind  prepared  for  a 
flame  which  was  never  extinguished.  This  thought  held  his  attention; 
it  took  possession  of  his  memory;  it  quickened  the  imagination  already 
glowing  with  romances  of  another  sort;  it  decided  his  life.  These  words 
had  been  read  and  recited  by  thousands  of  boys  before,  bat  to  this  boy 
they  were  spirit  and  life.  They  became  a  fire  in  his  bones,  and  proved 
the  intellectual  energy  which  had  been  slumbering  within,  by  the  force 
of  the  reaction  which  they  aroused.  So  definite  was  the  impression 
which  they  made,  and  so  fervent  and  serious  the  resolve  which  they 
called  into  life,  that  he  promptly  summoned  his  companions,  that  he 
might  solemnly  announce  to  them  his  purpose  henceforth  to  dedicate 
himself  to  a  priesttfood  of  love  and  service  at  the  altar  of  science.  To 
prepare  for  this  service  was  no  holiday  work.  His  novitiate  involved 
labor  and  self-denial.  He  must  earn  the  means  which  would  buy  not 
only  books  and  leisure  and  tuition,  but  also  food  and  clothing.  How 
these  difficulties  were  surmounted  it  is  needless  to  recite.  The  story  is 
TQore  or  less  familiar  to  you  aU. 
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It  is  important  to  notice  that  this  work  of  preparation  was  neither 
hasty  nor  saperftcial.  He  did  not  rash  with  reckless  impetaosity  within 
the  temple,  nor  leap  with  a  bound  to  the  footsteps  of  the  altar.  He 
mastered  the  geometry,  without  which  Plato  admitted  no  man  even  to 
the  vestibule  of  science.  He  became  familiar  with  the  Galcnlus,  as  the 
magic  spell  by  which  to  interpret  her  inner  mysteries.  Experiments 
with  that  wondrous  chemistry  which  was  then  at  its  most  brilliant  stage 
of  promise  and  performance  fascinated  and  quickened  his  imagination 
and  his  intellect.  Each  forward  step  was  taken  in  orderly  succession, 
though  each  single  step  was  the  stride  of  a  giant. 

At  the  age  of  twenty-eight  we  find  him  a  professor  in  the  Albany 
Academy,  of  which  he  had  been  a  graduate,  charged  with  the  work  of 
teaching  several  hours  every  day,  and  tasking  himself  with  burning 
zeal  over  every  possible  inquiry  in  chemistry  and  physics.  As  we  have 
said  already,  it  was  in  the  brilliant  dawn  of  modem  chemistry.  As 
this  new  science  steadily  rose  above  the  horizon,  one  new  discovery 
after  another  flashed  its  light  toward  the  zenith  and  indicated  its  up- 
ward path  of  triumph.  In  its  train  appeared  those  new  and  mysterious 
agencies  which  were  then  just  beginning  to  flx  the  attention  and  to  task 
the  analysis  of  the  oldest  and  the  newest  discoverer.  To  these  novel 
phenomena  the  young  Professor  Henry  devoted  his  special  attention, 
and  soon  astonished  the  world  by  achievements  which  first  awakened 
the  excitement  of  bewildered  wonder,  to  convert  it  into  the  homage  of 
amazed  conviction.  There  was  nothing  to  be  said  when,  as  the  plunger 
went  down  into  its  bath,  the  impotent  bar  of  iron  became  possessed  of 
a  giant^s  strength,  and  could  pick  up  and  hold  a  weight  of  more  than  a 
solid  ton,  and  as  the  same  plunger  was  lifted  this  gigantic  energy  van- 
ished as  at  the  word  of  an  enchanter.  The  speaker  well  remembers  the 
excitement  which  this  discovery  occasioned  when  the  first  experiment 
was  tried  at  Yale  college,  in  presence  of  a  few  spectators  who  casually  met 
at  the  c^U  of  Professor  SUliman,  who  was  glowing  with  animation  and 
delight.  The  ponderous  platform  was  loaded  with  pig-iron  and  other 
heavy  weights,  with  a  few  slight  additions  of  living  freight.  Among 
the  last  was  the  speaker,  being  the  lightest  of  all,  and  therefore  con- 
venient to  serve  on  the  sliding  scale.  It  is  more  than  fifty  years  ago, 
but  the  scene  is  as  vivid  as  the  events  of  yesterday.  The  question  went 
around,  ^^  Who  is  Professor  Henry,  and  how  did  it  happen  that  nature 
revealed  to  him  one  of  her  choicest  secrets  t^  Thoug[htful  men  asked, 
'^  What  is  this  wondrous  Protean  force  which  he  was  the  first  to  follow 
in  its  sinuous  hiding  places  and  evoke  by  a  magician's  wand;  and 
what  are  its  relations  to  its  kindred  agents,  and,  above  aU,  to  the  mat- 
ter about  us,  which  we  can  measure  and  weigh  and  see  and  handle  t" 
Others  asked  the  still  more  important  question,  ^^  How  came  the  dis- 
coverer to  surmise  its  mysterious  capacities  and  to  penetrate  to  the 
laws  of  its  action  t"  To  some  it  seemed  but  a  successful  guess  by  a 
daring  adventurer,  a  happy  hit  by  a  rude  fumbler  among  nature's  tools, 
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a  lacky  accident,  like  the  drawing  of  a  prize  in  a  lottery.  It  was  not 
so  with  those  who  retraced  the  snccessive  steps  of  close  observation,  of 
sagacions  interpretation,  of  boundless  invention,  of  ingenious  construc- 
tion, of  patient  trial,  of  loving  sympathy,  which  preceded  this  single 
achievement,  and  all  of  which  combined  lifted  at  once  this  youth,  hith- 
erto unknown,  into  the  rank  of  the  most  eminent  discoverers,  brilliant 
as  was  their  company  then  and  since.  This  achievement  was  not  soli- 
tary. It  was  quickly  followed  by  others  almost  as  firuitful  as  the  parent 
discovery.  Conspicuous  among  these  were  the  possible  and  certain 
application  of  the  electro-magnetic  power  to  distant  communication,  by 
the  alternate  lifting  and  dropping  of  the  armature,  movihg  as  a  lever, 
when  conjoined  with  the  indefinite  linear  extension  and  multiplied 
intensification  of  the  subtile  and  enormous  agency,  ^erein  was  dis- 
covered the  scientific  secret  and  the  assured  prophecy  of  telegraph  and 
telephone,  with  their  wonders  of  written  language  and  audible  speech. 
From  Albany,  in  the  year  1832,  Professor  Henry  was  transferred  to 
Princeton,  through  the  wise  sagacity  of  our  honored  associate,  Bev. 
President  John  Maclean,  and  the  generous  and  cordial  recommendations 
of  some  of  the  most  honored  leaders  of  American  science.  The  step  was 
a  bold  one,  and  might  seem  almost  rash,  to  transfer  to  a  college  a  man 
who  had  himself  lacked  the  breadth  of  early  culture  and  the  discipline 
and  acquisitions  of  scientific  thought  which  the  college  curriculum  is  sup- 
posed to  give.  His  insight  into  nature's  secrets  might  seem  to  be  mag- 
ical ;  but  for  this  very  reason  could  he  share  these  secrets  with  his  pupils  t 
Would  not  the  very  swiftness  of  his  own  processes  of.  thought  disqual- 
ify him  from  imparting  them  to  others t  Would  not  the  lightning 
rapidity  with  which,  as  a  discoverer,  he  had  leaped  from  indication  to 
theory,  and  combined  probabilities  into  evidence,  hinder  him  from  dis- 
cerning that  there  were  any  steps  in  the  process  or  any  articulation  in 
the  proofs  t  Whatever  misgivings  of  this  sort  there  might  have  been — 
and  the  failures  of  many  eminent  scientists  have  proved  tJliat  they  were 
not  without  reason — were  all  set  aside  by  his  acknowledged  skill  as  an 
instructor  at  Albany  and  his  pre-eminent  success  at  Princeton.  Not 
ODly  did  he  give  himself  to  instruction  with  exemplary  zeal  and  pains- 
taking, but  he  studied  the  theory  of  teaching  as  he  studied  electro- 
magnetism,  by  reflecting  upon  its  conditions  and  laws,  and  using  wise 
experiments  in  concrete  applications.  He  did  more.  He  used  his 
special  studies  as  examples  of  general  philosophical  inquiry,  whatever 
might  be  the  subject-matter,  and  sought  by  means  of  these  to  introduce 
his  pupils  to  the  theory  of  inductive  research  and  the  nature  of  scien- 
tific evidence,  however  these  should  be  applied.  This  was  a  subject 
which  he  had  ever  at  heart — ^the  discipline  of  the  mind  to  a  true  philo- 
sophic method,  as  the  best  preparation  and  security  for  sound  science, 
dear  insight,  strong  convictions,  and  practical  wisdom.  But  he  was 
none  the  less  but  rather  the  more  active  and  enterprising  in  his  favor- 
ite studies,  a  living  and  inspiring  example  of  scientific  ardor,  of  wake- 
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ful  enterprise,  and  unceasing  experimentation.  It  would  seem  as 
though  every  thunder  storm  brought  him  a  new  opportunity;  every 
gale  of  wind  swept  into  his  mind  some  new  freightage  of  thought; 
every  apartment  proposed  or  solved  some  problem  in  acoustics;  every 
morning  dawn  waked  him  for  some  fresh  experiment,  and  every  even- 
ing shut  down  the  day  with  some  new  acquisition.  His  very  house 
was  made  an  enormous  electric  accumulator  and  conductor  of  electric 
energy.  In  all  these  varied  avocations  it  was  not  in  that  he  was  bug^y 
or  many-sided  that  his  marked  superiority  was  seen,  but. in  that  he  was 
original,  wide-minded,  and  persevering.  His  insight  seemed  to  pene- 
trate at  a  glance  into  the  secrets  of  nature,  and  his  capacity  for  saga- 
cious hypothesis  almost  to  call  into  being  the  forces  which  it  uncovered 
and  to  impose  the  laws  which  it  interpreted.  Besides  this  there  was  a 
largeness  and  originality  in  his  experiments  which  invested  him  with 
the  authority  of  priest  and  magician  in  the  presence  of  nature.  In  all 
combined  there  was  the  strength  and  simplicity  of  scientific  genius. 

This  active  and  fruitful  life  continued  for  fourteen  years,  when,  at  the 
age  of  forty-eight,  in  the  year  1846,  he  was  called  to  Washington  as  the 
first  Secretary  of  the  Smithsonian  Institution. 

At  first  it  might  seem  that  a  situation  like  this  would  be  attractive  to 
any  man,  but  on  second  thought  many  reasons  would  suggest  themselves 
why,  to  a  man  like  Professor  Henry,  interested  as  he  was  in  teaching, 
devoted  to  research,  and  with  the  scientific  world  watching  eagerly  his 
experiments,  the  attractions  of  the  place  should  be  scanty  and  feeble. 
It  is  only  when  we  learn  how  he  regarded  the  possibilities  and  demands 
of  the  place,  and  his  own  capacity  and  purpose  to  meet  them,  that  we 
can  explain  the  readiness  with  which  he  responded  to  this  call.  The 
Secretary  was  to  initiate  and  control  the  policy  of  a  novel  institution, 
with  a  handsome  but  not  extravagant  endowment  given  to  the  United 
States,  for  the  increase  and  diffusion  of  knowledge  among  men.  Loosely 
interpreted,  the  terms  of  the  gift  might  admit  any  application  of  pop- 
ular usefulness.  But  when  read  in  the  light  of  the  known  tastes  of  the 
giver  and  the  previous  bequest  of  his  estate  to  a  society  which  was  se- 
verely scientific  in  its  functions,  and  especially  when  interpreted  by  the 
eminent  need  aiid  certain  usefulness  of  a  special  application,  it  became 
dear  to  Professor  Henry  that  this  gift  should  be  used  exclusively  in  the 
interests  of  the  increase  and  diffusion  of  scientific  knowledge.  He  fore- 
saw and  foretold  that  his  theory  would  at  first  encounter  active  dissent 
and  opposition.  He  was  equally  confident  that  it  would  finally  become 
popular  and  attractive.  Before  he  entered  upon  his  duties  the  Institu- 
tion had  been  partially  committed  to  another  policy.  It  was  not  till 
after  eight  years  of  discussion  and  reports  in  committees  and  in  both 
houses  of  Congress,  in  which  some  of  the  ablest  and  most  brilliant  mem- 
bers were  conspicuous,  that  the  policy  of  Professor  Henry  at  last  pre- 
vailed, and  has  ever  since  justified  itself  to  the  approval  of  the  nation. 
It  was  not  because  Professor  Henry  despised  literature  that  he  did  not 
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favor  the  attempt  to  found  a  spleodid  library,  for  few  men  were  more 
seiiBitive  to  its  charms  or  appreciative  of  its  power.  Mach  less  that  he 
did  not  miderstand  the  valae  of  a  museum  to  an  ardent  interest  in  which 
he  was  pledged  by  his  fondness  for  natural  history  and  his  curious  zeal 
in  ethnology  and  archsBology,  but  because  he  saw  a  need  and  opportu- 
nity for  an  institution  that  should  be  limited  to  the  increase  and  diffu- 
sion of  scientific  knowledge.  Finis  coronat  opus.  The  experiment  has 
justified  the  theory.  Not  only  have  the  workings  of  the  Smithsonian 
Institution  vindicated  the  wisdom  of  his  anticipations,  but  it  is  itself  a 
monument  to  his  strong  convictions  and  unyielding  tenacity,  tempered 
as  these  were  by  singular  simplicity,  patience,  and  tmselflshness.  Had 
it  not  been  for  these  characteristics  the  Smithsonian  Institution  as  we 
know  it  would  never  have  existed  at  all.  Were  it  not  for  the  modesty 
of  Ae  mail  we  could  hear  this  statue  speak  as  it  surveys  the  scene  of 
his  life-work,  Si  fnotntfn^n^tim  qucBriSj  circumsfpice.  More  than  this  should 
be  said.  Every  one  of  the  great  interests  which  were  at  first  loaded 
upon  the  Institution,  as  the  National  Library,  the  Museum,  and  a  collec- 
tion of  Art,  has  in  the  end  been  better  provided  for  and  attained  a  more 
vigorous  growth  or  a  more  hopeful  promise  than  had  Professor  Henry's 
policy  failed.  Had  he  relaxed  from  his  tenacity,  or  had  a  man  of  less 
commanding  influence  represented  his  opinions,  these  separate  interests 
might  have  foundered  with  the  central  bureau,  or  had  the  Smithsonian 
Institution  survived,  it  might  have  been  what  it  seems  to  many  a  casual 
visitor — merely  a  show  place  to  stimulate  and  gratify  an  aimless  curi- 
osity, or  in  which  to  pass  an  idle  hour  of  gazing  and  wonder — instead 
of  being  what  it  is,  a  busy  working  place,  where  research  is  devised,  di- 
i^ected,  stimulated,  and  rewarded,  at  which  its  results  are  reported  and 
thence  diffused  through  the  countless  nerve  centers  which  animate  and 
build  the  complicated  organism  which  maintains  the  scientific  life  of  the 
civUized  world.  In  this  organism  this  Institution  holds  a  place  and 
I>erforms  a  function  which  has  no  exact  counterpart.  It  is  a  function 
which  is  specially  needed  in  a  young  and  growing  country  like  our  own, 
so  vast  in  its  spaces,  so  comprehensive  in  its  geology,  so  varied  in  its 
climate,  so  ample  in  its  physical  resources,  so  fascinating  in  its  arche- 
ology, so  mysterious  in  its  ethnology,  so  instructive  in  its  history — all 
the  parts  of  which  are  connected  by  political  bonds  with  its  capital^ 
and  respond  with  a  more  or  less  ready  sympathy  to  the  pulses  of  life 
which  throb  at  the  Nation's  heart.  It  was  no  slight  service  which  Pro- 
fessor Henry  rendered  to  his  country  as  well  as  to  the  world  when  he 
gave  character  and  efSciency  to  this  new  agency  in  the  life  of  both. 

To  mature  and  carry  into  effect  the  conception  of  such  an  institution, 
with  no  model  after  which  to  copy,  was  the  work  of  a  master  mind  and 
was  worthy  of  a  devoted  and  laborious  life.  That  Professor  Henry 
gave  to  this  work  the  best  activities  of  more  than  thirty  years  no  man 
will  doubt;  that  he  was  unwearied  in  his  labors  and  cares,  faithful  to 
the  minutest  details  and  energetic  in  administration,  is  confessed  by  all 
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men.  His  ofiScial  correspondence  woold  have  been  burdensome  had  it 
been  merely  a  correspondence  of  routine,  bat  much  of  it  involved  pro- 
found reflection,  productive  invention,  and  the  skillfcd  enforcement  of 
principles.  Into  all  these  services  he  entered  with  a  spirit  which  was 
conscientious  and  patient  in  the  extreme. 

it  would  not  have  been  surprising  if  his  scientiflc  ardor  had  thereby 
been  cooled,  his  invention  had  been  limited,  and  his  many-sidedness 
bad  been  curtailed.  This  does  not  seem  to  have  been  true.  From  the 
beginning  to  the  end  of  these  more  than  thirty  years  he  was  almost  as 
inventive,  ingenious,  alert,  and  wide-minded  as  when  he  achieved  the 
triumphs  of  his  earliest  manhood.  Though  many  of  his  discoveries  and 
inventions  were  in  the  line  of  his  official  responsibilities,  they  aU  bore 
the  stamp  of  scientiflc  genius.  During  all  this  period,  it  should  be  re- 
membered, the  sciences  of  nature  were  making  a  progress  such  as  the 
world  had  never  witnessed  before — ^progress  in  every  form,  from  the 
severest  mathematical  analysis,  through  the  ever  ascending  steps  of  ad- 
venturous speculation,  up  to  the  most  gorgeous  cloud-lands  of  theory. 
Experiment,  too,  had  never  made  such  daring  ventures,  whether  in 
the  form  of  applications  to  art  or  the  determination  of  problems  purely 
scientiflc.  With  every  one  of  these  onward  movements,  whether  of 
theory  or  experiment,  Professor  Henry  was  in  active  Sjrmpathy.  In 
many  of  the  most  important  he  was  the  leader  of  thought  and  act,  as 
witness  his  place  in  the  very  earliest  anticipations  of  the  doctrine  of  the 
correlation  of  force;  his  prophetic  experiments  and  suggestions  in  re- 
spect to  the  use  of  the  t-elegraph  in  meteorological  observations  and  the 
reports  of  astronomical  discovery ;  his  devices  to  render  available  the 
reports  and  essays  scattered  over  the  scientiflc  world  by  a  systematized 
bibliography;  his  long-continued  researches  in  respect  to  light  and 
sound  which  were  incidental  to  his  official  experiment6  as  a  member  of 
the  Light-House  Board ;  his  comprehensive  experiments  in  resx>ect  to  the 
sustaining  capacity  of  building  stone;  and  his  never-ceasing  study  of 
acoustics  in  every  possible  production,  prolongation,  and  disturbance 
of  sound,  whether  in  his  own  parlor,  in  solitary  walks,  in  fog  or  sun- 
shine, or  in  travel  by  land  or  sea. 

It  was,  as  I  have  said,  a  great  thing  for  science  and  for  the  country, 
that;  in  this,  formative  and  fermenting  period  such  a  man  resided  at  the 
capital  and  represented  the  interests  of  science  by  his  official  connec- 
tion with  this  one  national  institution  which  was  sacredly  devoted  to 
scientiflc  research  and  information.  He  had  foreseen  and  foretold  from 
the  first  that  Washington  would  certainly  become  a  great  center  of  sci- 
entiflc activity;  that  it  must  inevitably  be  the  residence  and  resort  of 
an  increasing  number  of  men  of  scientiflc  tastes  and  pursuits.  He  had 
this  in  mind  from  the  first,  and  uttered  it  as  a  prophecy,  before  his  own 
policy  in  respect  to  the  Smithsonian  Institution  had  been  accepted,  and 
long  before  the  signs  had  multiplied  of  its  speedy  fulfillment. 

This  ftdfillment  was  indeed  conditional  on  the  continuance  of  the 
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Batiou's  integrity  and  the  perpetuation  of  its  united  life.  There  were, 
tiiHiee  when  this  seemed  doubtful,  when  from  the  Capitol  itself,  and  even 
from  this  Institution  below  it,  there  might  almost  be  descried  the  threat- 
ening lines  and  fortifications  of  those  who  would  not  scruple  to  sacrifice; 
both  to  the  impetuous  necessity  of  what  was  called  lawful  war.  During 
these  years  of  agitating  strife  it  was  but  the  dictate  of  a  well-poised 
self-command  which  kept  Professor  Henry  quietly  at  his  work,  with  no 
doubtful  loyalty  indeed,  but  in  such  singleness  of  aim,  that  when  peace 
was  conquered  it  found  no  personal  bitterness  towards  himself  in  the 
ranks  of  scientific  men.  To  his  philosophic  wisdom  and  his  unques- 
tioned integrity  it  may,  in  part,  be  owing  that,  after  the  centennial, 
anniversary  of  1876,  the  nation  was  so  ready  to  enlarge  the  appliances 
of  science  and  at  the  same  time  to  commemorate  its  own  continued, 
life  by  erecting  upon  these  grounds,  under  the  care  of  the  Smithsonian 
Institution,  the  splendid  National  Museum,  which  all  delight  to  visit 
and  to  praise. 

The  fact  cannot  be  disguised  that  the  devotees  of  science  have  aliena- 
tions and  strifes  of  their  own,  sometimes  arising  from  personal  jeal- 
ousies and  more  frequently  from  opposing  theories.  Professor  Henry 
was  lifted  above  all  personal  partisanship  by  the  severe  singleness  with 
which  he  devoted  himself  to  his  scientific  and  official  activities.  He 
never  songht  for  place  or  honor,  directly  or  indirectly.  He  was  fasti- 
diously sensitive  in  respect  to  the  appropriation  of  his  own  inventions 
by  the  production  of  a  patent  or  a  claim  for  extra  compensation.  His 
salary  was  notoriously  smaller  than  he  might  have  earned  in  other  posts,, 
but  he  never  either  deserted  his  post,  or  asked  for  increase  of  pay.  In- 
deed the  last  was  declined  more  than  once  when  suggested  by  his  firiends. 
It  was  only  when  his  truthfulness  was  questioned  in  respect  to  one  of 
the  most  important  of  his  discoveries,  that  he  vindicated  his  claims  to 
scientiflc  confidence.  Whoever  might  be  jealous  of  his  follow  scientists, 
no  one  could  question  Henry's  even-handed  justice  or  his  personal  up- 
rightness. 

In  the  wars  of  theory  against  theory  he  was  recognized  as  an  npright 
mediator,  who  thoroughly  understood  the  criteria  by  which  scientific 
truth  can  be  established  and  would  impartially  apply  them.  If  political 
or  ethical  or  theological  traditions  seemed  to  conflict  with  established 
scientiflc  principles  or  facts^  he  calmly  awaited  the  issue  and  insisted 
that  science  must  have  its  rights  whatever  might  be  the  consequences 
to  any  rectived  ethical  or  theological  interpretations.  Though  his  own 
fiaith  was  fixed  and  fervent  in  respect  to  the  leading  Christian  verities, 
he  seomed  with  aU  the  energy  of  scientiflc  integrity  to  apply  these  con- 
victions as  a  test  to  any  question  that  was  properly  scientific.  It  would 
have  been  strange  if  a  man  who  was  always  learning  something  new 
had  not  modified  his  views  of  objective  and  practical  Christian  truth 
with  the  progress  of  his  mind  and  Ids  manhood,  but  he  would  never 
acknowledge  any  base  compromise  of  sentimentalism  or  mysticism  or 
H.  Mis.  69 ^m 
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one  eyecl  dogmatism  with  the  processes  or  condnsions  of  his  scientific 
thinking.  Within  the  domain  of  science  proper  he  was  a  clear-eyed, 
impersonal,  and  uncompromising  arbiter  and  jadge.  Theorists  might 
complain,  dogmatists  might  rage,  zealots  might  bemoan,  bnt  not  one  of 
them  woald  dare  accuse  the  judge  of  an  ignorant  or  partisan  decision. 

The  multitude  of  fancied  inventors,  discoverers,  and  projectors  who 
came  to  him  for  help  and  encouragement,  the  crowd  of  scientific  dreamers 
who  craved  a  favorable  decision  or  official  help  or  patronage,  the  scores 
and  hundreds  whom  he  was  forced  to  reject  and  disappoint  often  of  the 
hopes  and  dreams  of  their  lives,  these  all  felt  that  however  mistaken 
he  might  be,  he  was  upright  and  kind  so  far  as  he  knew.  They  were 
always  patiently  listened  to  and  gently  dismissed,  though  they  did  not 
always  heed  his  benediction  to  go  in  peace. 

For  all  these  high  and  viEtried  functions,  in  his  high  position,  Professor 
Henry  had  one  supreme  advantage,  in  that  he  had  not  only  studied  and 
mastered  so  many  of  the  sciences  of  nature,  but  that  he  made  science 
itself  in  its  principles  and  processes  the  subject  of  his  profoundest  reflec- 
tion. We  have  abundant  evidence  that  from  the  time  when  he  made 
his  earliest  discoveries  his  mind  was  not  content  to  search  after  the 
secrets  of  nature  without,  but  was  equally  curious  to  discover  the  secret 
of  the  processes  by  which  man  interprets  the  forces  and  laws  which 
nature  hides  with  such  studious  reserve.  From  the  time  when  he  began 
at  Albany  till  the  end  of  his  life  this  was  prominently  and  avowedly 
the  theme  of  his  constant  meditation.  In  making  this  a  study  he  was  not 
singular  among  eminent  scientists,  but  only  in  that  firom  the  beginning 
to  the  end  this  seemed  to  haunt  him  as  the  most  wonderful  problem  of 
all.  This  habit  forced  him  to  contemplate  all  the  sciences  of  nature  as 
an  organic  whole,  having  intimate  relations  that  are  broader  and  deeper 
than  those  which  are  limited  to  any  single  class  of  phenomena.  It 
forced  him  to  study  and  question  most  closely  the  process  of  knowledge, 
the  sublimest  and  most  fundamental  phenomenon  in  nature,  that  be 
might  know  how  for. to  trust  its  products  and  by  what  criteria  to  test  its 
conclusions.  We  find  evidence  of  this  habit  of  mind  in  the  questions 
which  he  suggests  in  his  earlier  essays  and  in  the  partial  solutions 
which  he  gives  in  his  miscellaneous  writings.  Such  a  habit  would 
insensibly  train  him  to  exalt  the  human  intellect  in  its  higher  functions, 
with  its  principles  and  laws,  its  axioms  and  intuitions,  its  theories  and 
anticipations,  its  forecasting  questionings,  its  creative  hypotheses,  its 
tentative  theories,  and  its  decisive  experiments,  and  to  assure  himself 
that  an  agent  or  agency  such  as  this  could  have  no  affinity  with  matter 
and  own  no  allegianoe  to  physical  laws.  Even  in  the  suggestion  that  the 
thinking  agency  which  interprets  the  universe  by  authoritative  question 
and  answer,  could  once  have  slumbered  in  a  fiery  cloud  or  could  have 
been  evolved  firom  any  material  mind-stuff,  by  any  series  of  physical 
processes,  however  daintily  phrased,  seems  never  to  have  been  enter- 
tained by  him  for  an  instant  as  having  the  semblance  of  scientific  prob- 
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ability.  And  yet  there  Is  abundant  evidence  from  his  writiDgs,  both 
early  and  late,  that  he  was  in  no  sense  behind  the  times  or  ignorant  of 
the  fascinating  plausibilities  of  the  newest  and  the  most  flEtntastic  of 
theories.  While  he  was  almost  the  earliest  in  the  field  to  formalate  and 
defend  the  doctrine  of  the  correlation  of  force  and  to  concede  that  it  may 
be  applied  to  all  the  processes  that  are  properly  physiological,  he  was 
equally  sharp  and  positive  in  the  assertion  that  the  mental  agencies  of 
every  kind  cannot  be  the  correlate  of  any  physical  or  biological  agency. 
He  insisted  with  equal  positiveness  that  the  so-called  vital  force  cannot 
be  the  product  of  any  mechanical  or  chemical  activity,  single  or  in  com- 
bination, but  must  be  a  directive  and  constructive  agent  of  itself.  Later 
in  life  he  recognized  the  manifold  indications  of  the  presence  of  a  law 
of  progressive  variation  in  the  history  of  animal  and  vegetable  life,  and 
80  far  accepted  evolution  as  a  working  hypothesis.  But  had  he  been 
asked  at  any  time  whether  evolution  as  a  force  or  evolution  as  a  law, 
one  or  both,  apart  or  together,  could  explain  the  origin  of  life  and  of 
living  men,  of  intellect  and  will  and  the  capacity  for  science  and  faith 
in  science,  I  think  he  would  have  regarded  the  question  somewhat  as 
though  he  had  been  asked  whether  he  believed  in  the  vortices  of  Des- 
cartes or  in  Kepler's  directing  angels.  Had  this  doctrine  been  defended 
in  a  scientific  association,  either  in  the  soaring  gyrations  of  winged 
speech  or  the  dry  assertions  of  dogmatic  positiveness,  I  am  confident 
he  would  have  remanded  its  champions  at  once  to  the  blackboard^  and 
have  begged  them  first  to  explain  whether  evolution  w<  re  an  agent,  a 
force,  or  a  law,  and  then  desired  them  to  identify  it  if  it  were  an  agent, 
to  define  it  if  it  were  a  force,  or  to  formulate  it  if  it  were  a  law. 
Large  as  was  the  sphere  which  he  assigned  to  the  imagination,  and 
important  as  the  role  which  he  allowed  to  hypotheses,  he  would  bring 
every  theory,  however  brilliant  and  plausible,  to  the  triple  test  of  co- 
herence, sufBciency,  and  experiment. 

Forward  and  hopefiil  as  he  had  been  all  his  life  long  to  follow  the 
fruitful  suggestions  of  analogy,  he  never  would  allow  this  winged  steed 
to  cross  the  chasms  of  scientific  theory  with  any  flying  leaps,  without 
insisting  that  it  should  first  fold  and  pack  its  pinions,  and  then  carefully 
retrace  its  steps  along  that  hard  pathway  of  fact  and  law  which  alone 
can  carry  us  safely  from  a  scientific  hypothesis  to  a  scientific  truth. 
The  science  of  America  owes  somewhat  to  his  example  and  authority  iu 
this  regard,  that  its  brilliant  promises  and  solid  achievements  have 
been  so  far  kept  free  from  the  speculative  audacities  and  the  physio- 
logical cosmogonies  from  which  the  science  of  England  and  Germany 
has  not  been  wholly  exempt. 

This,  be  it  observed,  was  his  position  within  the  domains  of  pure 
sdenoe.  For  the  region  beyond,  whether  it  is  called  the  domain  of 
philosophy  or  the  domain  of  faith,  let  it  suf&ce  to  say  that  he  had  too 
positive  a  respect  for  his  own  mind  to  doubt  for  an  instant  that  this  intel- 
lect was  the  reflex  of  that  supremo  intellect  which  sustains  and  controls 
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tbe  universe  which  the  scientist  interprets.  The  existence  of  a  per- 
sonal  Ood  was  accepted  by  him  as  a  well  nigh  self-evident  truth  which 
is  as  necessary  to  our  confidence  in  scientific  study  as  to  our  hopes  for 
man's  social  and  moral  well  being.  The  moral  and  spiritual  capacities 
and  destiny  of  man  were  regarded  by  him  as  dominant  facts  and  chief 
ends  in  the  universe  made  up  of  matter  and  spirit,  facts  and  ends  so 
important  and  so  pressing  as  to  create  the  need  and  establish  the  truth 
of  the  Christian's  faith  and  hope.  He  believed  moreover  in  no  inherent 
law  of  progress  in  human  nature  or  human  society  as  such.  On  the 
contrary  he  asserted  often  that  our  supreme  hope  of  such  progress,  even 
in  scientific  culture  and  achievement,  must  rest  on  moral  integrity  and 
culture  as  the  supreme  conditions.  In  his  closing  address  to  the  Na- 
tional Academy  he  urged  <*  that  moral  integrity  is  essential  to  conscien- 
tious fidelity  in  scientific  research,"  and  added,  "Indeed,  I  think  that 
immorality  and  great  mental  power  exercised  in  the  discovery  of  scien- 
tific truths  are  incompatible  with  each  other;  and  that  more  error  is 
introduced  from  defect  in  moral  sense  than  from  want  of  intellectual 
capacity."  To  the  Philosophical  Society  of  Washington  he  had  designed 
to  give,  as  probably  his  last  formal  communication,  an  address  upon  the 
relations  of  science  and  religion,  and  also  upon  the  true  import  of  prayer. 
This  he  was  not  permitted  to  do,  but  those  who  knew  him  best  knew  most 
fully  that  in  prayer  he  found  constant  delight  and  strength.  Almost 
the  last  lines  which  he  penned  contain  a  positive  and  tender  yet  ra- 
tional confession  of  his  Christian  faith.  Almost  the  last  words  which 
he  uttered  were  with  tearful  eyes  and  from  quivering  lips,  "Upon  Jesus 
Christ  as  the  one  who,  for  Ood,  afiftliates  himself  with  man — ^upon  Him 
I  rest  my  faith  and  my  hope." 

Such  a  man  was  Joseph  Henry.  With  eminent  truth  may  we  say  of 
him,  as  Wordsworth  wrote  of  Milton : 

Thy  soul  was  like  a  star,  and  dwelt  apart ; 

Thoa  hadst  a  voice  whose  soand  was  like  the  seti 

Pure  as  the  naked  heavens,  mi^estici  free; 

So  didst  thoa  travel  on  life's  common  way, 
In  cheerful  godliness ;  and  yet  thy  heart 

The  lowliest  duties  on  itself  did  lay. 

For  more  than  fifty  years,  the  most  memorable  and  critical  which  the 
sciences  of  nature  have  ever  seen,  he  has  been  indeed  a  guiding  star  to 
their  devotees  in  all  this  land,  ever  shining  with  a  serene  yet  command- 
ing light.  During  the  critical  years  of  its  young  and  buoyant  life, 
American  science  has  found  much  of  the  guidance  and  inspiration  which 
it  needed  in  his  childlike  yet  kingly  spirit.  And  now  as  it  jrejoices  in 
the  security  of  its  position  and  its  ever-increasing  honors,  it  is  most  fit- 
ting that  its  assembled  representatives  should  here  gratefully  acknowl- 
edge their  obligations  to  their  eminent  benefactor  and  distinguished 
leader,  and  cordially  welcome  this  statue,  which  by  its  commanding  pro- 
portions gives  new  dignity  to  the  ground  so  long  honored  by  his  prev 
ence  and  associated  with  his  name.    Long  may  it  stand  to  express  go 
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them  and  to  other  generations  the  stordy  self-confidence,  the  keen  in- 
sight, the  benignant  spirit,  the  soaring  yet  docile  genius,  the  self-rely- 
ing yet  devoat  temper  which  made  Joseph  Henby  a  leader  and  com 
mander  in  their  conquering  hosts.  And  as  here  by  day  and  by  night, 
in  sunshine  and  in  storm,  our  honored  firiend  shall  ever  as  in  his  life- 
time keep  watch  and  guard  over  the  scene  of  his  cares  and  labors,  of 
his  conflicts  and  triumphs,  so  may  his  memory  be  kept  in  fresh  and 
grateful  recollection  by  the  coming  generations.  '  And  as  this  Institu 
tion,  so  eminently  the  creation  of  his  mind,  shall  become  more  and  more 
bn^y  in  its  activities  and  more  and  more  conspicuous  in  its  usefhlness 
and  its  £Emie,  may  the  spirit  of  its  eminent  originator  continue  to  inspire 
its  aims  and  direct  its  counsels — to  the  strength  and  glory  of  this  nation 
and  the  well-being  of  man. 

To  the  weU-being  of  man.  For  let  us  never  forget  that  science  knows 
no  nationality,  least  of  all  in  this  place  and  in  this  Institution,  which 
was  the  gift  from  the  mother  to  the  daughter  land,  whose  sacred  trust 
and  solemn  duly  has  ever  been,  as  it  ever  should  be,  to  promote  ''  ike 
kieteaee  and  diffuHan  of  knowledge  among  meii 
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To  the  Board  of  Regents  of  the  Smithsonian  Institution: 
Gentlemen:  I  have  the  honor  to  present  herewith  the  annual  report 

of  the  operations  and  condition  of  the  Smithsonian  Institution  for  the 

year  1883. 
This,  in  accordance  with  the  usual  custom,  will  include  an  account  of 

the  work  performed  by  the  Smithsonian  Institution  proper,  and  also 

that  by  the  branches  of  the  public  service  placed  by  Congress  under 

its  charge,  namely,  the  National  Museum  and  the  Bureau  of  Ethnology. 

To  this  will  be  added  a  sketch  of  the  work  of  the  United  States  Fish 

Commission,  which  is  also  under  my  charge. 

THE  SMITHSONIAN  INSTITUTION. 

INTBODUCTORY. 

The  principal  points  of  interest  to  be  considered  in  more  or  less  detail, 
apart  from  an  account  of  the  regular  routine  work,  are  the  arrival  and 
inauguration  of  the  memorial  statue  of  Professor  Henry,  the  recon- 
struction in  a  fire-proof  manner  of  the  eastern  end  of  the  Smithsonian 
building,  and  the  use,  under  the  authority  of  the  Kegents,  of  the  halls 
of  the  National  Museum  by  the  National  Academy  of  Sciences  and  the 
American  Pharmaceutical  Association. 

The  general  progress  of  the  Institution  and  its  dependencies  has  been 
very  satisfactory.  The  funds  are  in  good  condition,  those  of  the  year 
being  sufficient  to  meet  all  its  liabilities.  The  publications  of  the  In- 
stitution and  of  the  National  Museum  have  been  much  larger  than 
usual,  and  constitute  an  important  contribution  to  theoretical  and  prac- 
tical science.  The  labors  of  the  Bureau  of  International  Exchanges 
have  been  more  extensive  than  ever ;  the  additions  to  the  library  have 
been  of  unusuitl  magnitude;  while  in  no  year  of  the  history  of  the 
Institution,  with  perhaps  the  single  exception  of  the  Centennial  year, 
have  the  collections  received  by  the  National  Museum  been  more  varied 
and  important. 

THE  HENBY  statue. 

I  am  gratified  to  announce  the  completion  and  erection  of  the  statue 
of  Prof.  Joseph  Henry,  ordered  by  Congress  in  June,  1880. 
Mr.  Story,  the  artist,  visited  Washington  last  winter,  and  fully  ap- 
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proved  tbe  site  for  the  statue  which  had  been  selected  by  the  Execative 
Gommittee  of  the  Board  of  Segents. 

It  was  deemed  appropriate  to  have  the  ceremonies  of  unveiling  per- 
formed at  the  time  when  the  National  Academy  of  Sciences  held  its 
annual  meeting  in  this  city,  and  April  19  was  accordingly  chosen.  The 
day  was  propitious,  the  attendance  of  distinguished  men  of  science 
and  an  audience  of  ten  thousand  persons  very  gratifying,  and  the 
ceremonies  in  every  respect  were  successful  and  satisfactory. 

The  following  was  the  order  of  exercises: 

I.  Music — Marine  Band,  J.  P.  Soasa,  conductor,  '^The  Hallelujah  Chorus."  (Me»- 

aiah.)    H&ndel. 
II.  Pkayer — Rev.  A.  A.  Hodge,  D.  D.,  of  Princeton,  N.  J. 

III.  Address — Chief  Justice  Walte,  Chancellor  of  the  institution. 

IV.  Unveiling  the  Statue. 

V.  Music— (Philharmonic  Society  and  full  Marine  Band,  R.  C.  Bemays,  conductor.) 

Grand  chorus, '* The  Heavens  are  Telling."    (Creation.)    Haydn. 
VI.  Oration — Rev.  Dr.  Noah  Porter,  President  of  Yale  College. 
VII.  Music — J.  P.  Sousa,  «onductor.    Grand  march  triuinphale,  **  Schiller."    Meyer- 

leer. 

A  fall  report  by  the  Executive  Committee  in  relation  to  the  statue, 
with  the  addresses  delivered  on  the  occasion  of  its  unveiling,  accompa- 
nies the  proceedings  of  the  Board  of  Eegents. 

It  is  proper  to  remark  that  the  execution  of  the  statue  by  Mr.  Story 
has  added  to  the  high  reputation  of  that  eminent  artist,  and  gives 
satisfaction  to  the  family  of  Professor  Henry,  to  his  former  friends  and 
associates,  and  to  the  public,  and  contributes  a  notable  addition  to  the 
works  of  art  which  adorn  the  capital  of  the  nation. 

SCIENTIFIC  WRITINGS  OF  PBOFESSOB  HENRY. 

The  Board  of  Kegents  having  at  its  last  meeting  instructed  the  Sec- 
retary to  collect  and  publish  the  scientific  papers  of  Professor  Henry, 
several  assistants  have  been  employed  in  collecting  the  material  for 
this  work,  and  a  large  amount  of  manuscript  has  been  prepared  to  be 
carefully  examined  and  edited  for  the  press. 

It  is  proposed  to  reprint  verbatim  all  the  contributions  made  by 
Professor  Henry  to  the  Transactions  of  the  Albany  Institute,  the  Ee- 
ports  of  the  Eegents  of  the  University  of  New  York,  the  Edinburgh 
Journal  of  Science,  Silliman's  American  Journal  of  Science,  the  Journal 
of  the  Eoyal  Institution  of  Great  Britain,  the  Transactions  of  the  Amer- 
ican Philosophical  Society,  the  Journal  of  the  Franklin  Institute,  the 
Princeton  Eeview,  the  Smithsonian  Eeports,  the  Agricultural  Eei>orts, 
the  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  the  Proceedings  of  the  American  Association  for  the  Advance- 
ment of  Education,  the  Proceedings  of  the  American  Academy  of  Arts 
and  Sciences,  Appleton's  Cyclopedia,  the  Bulletins  of  the  Philosophical 
Society  of  Washington,  the  Eeports  of  the  Light- House  Boanl,  Johnson's 
Cyclopedia,  the  Proceedings  of  the  National  Academy  of  Sciences,  etc. 

Besides  these  published  papers,  others  in  manuscript  and  extracts 
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from  his  extensive  correspondeiice  will  be  collected,  the  whole  forming 
ooeor  more  volumes  of  the  series  of  ''Miscellaneous  CoUections.'' 

The  printing  will  probably  be  commenced  during  the  present  year^ 
and  it  is  hoped  that  the  work  will  be  readv  for  distribution  at  the  next 
meeting  of  the  Board. 

THE  BOARD  OF  REGENTS. 

The  annual  meeting  of  the  Board  was  held  on  the  17th  of  January 
last,  and  a  special  meeting  on  the  19th  of  April,  for  the  purpose  of 
attending  the  ceremonies  of  dedication  of  the  Henry  statue. 

The  resiguarion  of  Senator  Hoar,  of  Massachusetts,  as  a  mem})er  of 
the  Board  of  Regents,  was  followed  by  the  appointment  of  Senator  Ed- 
mutids,  of  Vermont,  in'his  place.  That  gentleman,  however,  declining 
to  serve,  Senator  Justin  S.  Morrill  was  appointed  to  fill  the  vacancy. 

The  terms  of  office  of  the  members  of  the  Board  from  the  House  of 
Representatives,  Messrs.  Deering,  Cox,  and  Taylor,  having  expired 
with  the  termination  of  the  Forty-seventh  Congress,  new  appointments 
have  been  made  by  Hon.  J.  6.  Carlisle,  Speaker  of  the  House,  for  the 
term  of  the  Forty-eighth  Congress,  viz :  Hon.  O.  R.  Singleton,  of  Missis- 
sippi; Hon.  William  L.  Wilson,  of  West  Virginia;  Hon.  William  Walter 
Phelps,  of  New  Jersey. 

Provision  for  Acting  Secretary  of  the  Smithsonian  Institution, — In  the 
original  law  establishing  the  Smithsonian  Institution  the  only  officer 
recognized  was  the  Secretary,  and  no  action  was  valid  excepting  as  per- 
formed directly  by  him.  In  the  event,  therefore,  of  his  death  or  disa- 
bility, the  operations  of  the  Institution  would  be  greatly  embarrassed, 
if  they  did  not  stop  altogether ;  and  it  was  for  this  reason  that,  on  the 
death  of  Professor  Henry,  in  May,  1878,  his  successor  was  appointed 
almost  immediately.  To  provide  for  this  contingency  a  bill  was  intro- 
duced by  Senator  Hamlin,  shortly  after  Professor  Henry's  death,  and 
was,  on  January  24, 1879,  enacted  into  a  law,  providing  that  "  in  the 
case  of  the  death,  resignation,  sickness,  or  absence  of  the  Secretary  of 
the  Smithsonian  Institution,  the  Chancellor  thereof  shall  be,  and  he  is 
hereby,  authorized  to  appoint  some  person  as  Acting  Secretary,  who 
for  the  time  being  shall  be  clothed  with  all  the  powers  and  duties 
which  by  law  are  devolved  upon  the  Secretary,  and  he  shall  hold  said 
position  until  an  election  of  Secretary  shall  be  duly  made,  or  until  the 
Secretary  shall  be  restored  to  his  health,  or,^  absent,  shall  return  and 
enter  upon  the  duties  of  his  office." 

ISo  appointment  has  been  made  under  this  provision  until  the  present 
year.  The  Chancellor  expecting  to  make  a  long  trip  in  the  West,  re- 
quiring several  months  for  its  completion,  and  involving  an  interrup- 
tion of  maitor  telegraphic  communication  of  possibly  a  week  or  more 
at  a  time,  it  was  thought  desirable  that  a  provisional  appointment  of 
Acting  Secretary  should  be  made  in  readiness  for  any  emergency  .that 
might  arise.  I  therefore  nominated  for  the  position  Mr.  William  J. 
Bhees,  the  chief  clerk  of  the  Institution,  who,  more  than  any  one  else^ 
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iB  conversant  with  its  working  and  policy,  and  he  was  accordingly  so 
designated  by  the  Chancellor. 

Nothing  nnusual  has  occurred  in  the  financial  affairs  of  the  Institu- 
tion. The  principal  of  the  fund  remains  the  same  as  at  the  last  annual 
report,  namely,  $703,000,  on  which  the  interest  at  6  per  cent,  is  paid  by 
the  Treasurer  of  the  United  States  on  the  Ist  of  each  January  and 
July. 

The  appropriation  by  Congress  for  the  international  exchange  system 
was  increased  last  year  from  15,000  to  |7,500,  half  of  which  was  available 
in  1883. 

The  balance  of  the  Smithsonian  income  on  the  1st  oi^  January,  1884, 
is  $25,914.20,  which  will  be  required  for  carrying  on  the  operations  of 
the  establishment  until  the  1st  of  July  next. 

BUILinNGS. 

Smithsonian  Building. — In  the  last  report  an  urgent  plea  was  pre- 
sented for  measures  to  secure  the  removal  of  the  old  combustible  and 
decayed  wood- work  of  the  interior  of  the  eastern  portion  of  the  Smith- 
sonisln  building  and  the  substitution  of  fire-proof  materials.  The  Ee- 
gents  having  directed  the  Secretary  to  memorialize  Congress  on  the 
subject,  the  facts  in  the  case  and  the  arguments  in  favor  of  the  measure 
were  presented  by  him.  The  result,  I  am  happy  to  state,  was  the 
appropriation  of  $50,000  "for  fire-proofing  the  eastern  portion  of  the 
Smithsonian  Institution." 

The  preparation  of  plans,  the  details  of  construction,  and  architect- 
ural requirements  were  placed  in  charge  of  Messrs.  Cluss  and  Schulze. 

Advertisements  of  proposals  for  the  work  to  be  done  were  inserted 
in  the  newspapers,  and  the  bids  were  opened  on  the  26th  of  April,  1883. 
The  removal  of  the  contents  of  the  building  was  soon  effected,  the  offices 
of  clerks  and  others  were  transferred  to  the  large  hall  on  the  first  floor 
of  the  main  building,  and  accommodation  for  storage  provided  b^^  the 
erection  of  a  temporary  wooden  shed  on  the  south  of  the  Institution. 

The  following  contracts  were  awarded : 


Description. 


Contractors'  names. 


Amount. 


Carpentry H 

Brick-work i... 

Iron  roof  and  floor  beams  . . . 

Cut  stone 

Iron  ceiling 

Water  and  sewer  pipes 

Skylights 

Turret  skylight 

Gas  piping 

Clock  pipes 

Iron  stairs 

Plastering^ 

^late  roomig 


'Thomas  Norwood 

John  M.  Lloyd 

C.  A.  Schneider's  Sons 

Recs  Evans 

PhoBuix  Iron  Company 

E  A.  Ridgway 

A.  E.  Rendle 

O.  L.  Wolfeteiner 

E.  A.  Ridgway 

Wenzel  Pneumatic  Clock  Company 

George  White  &Co 

James  Hughes 

C.  J.  Fanning 


$4,699  00 

10,500  00 

8, 219  00 

5, 157  00 

892  00 

828  00 

134  20 

150  00 

450  00 

156  00 

948  00 

1,532  00 

454  00 
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The  work  has  progressed  satisfactorily  and  without  interruption,  and 
the  hnilding  will  be  ready  for  occupancy  in  a  few  weeks. 

The  appropriation  was  found  sufficient  to  secure  the  fire-proofing  of 
the  building,  but  a  number  of  other  desirable  objects  remain  to  be 
secured,  such  as  a  heating  apparatus,  a  passenger  elevator,  a  freight 
lift;  the  introduction  of  speaking  tubes,  electric  bells,  telephones;  a 
concrete  floor  in  the  basement,  an  underground  communication  between 
Ihe  Smithsonian  and  the  new  Museum  buildings,  &c.,  for  which  an 
additional  appropriation  of  $15,000  has  been  asked. 

As  the  whole  interior  of  the  eastern  end  of  the  Smithsonian  building, 
including  both  range  and  wing,  was  to  be  torn  out,  it  of  course  became 
necessary  to  provide  accommodations  elsewhere  for  the  officers  and 
employes,  and  as  already  stated  the  lower  museum  hall  of  the  center 
building  was  made  use  of  for  this  purpose.  The  table  cases  in  the 
alcoves  were  removed  elsewhere,  and  the  spaces  fitted  up  for  the  pur- 
poses in  question.  The  Regents'  room  was  re-occupied  by  the  librarian, 
and  my  own  offices  were  established  in  the  northwest  pavilion  of  the 
Museum  building. 

The  greatest  difficulty  was  experienced  in  properly  providing  for  the 
archives  and  the  books  and  packages  in  storage.  This  matter  was, 
however,  ultimately  arranged,  and  with  much  less  inconvenience  to  the 
current  work  of  the  Institution  than  might  be  reasonably  expected.  It 
is  hoped  that  by  the  1st  of  April,  1884,  a  portion,  at  least,  of  the  recon- 
structed part  of  the  building  can  be  occupied. 

The  principal  work  of  repair  in  the  main  building  has  been  the 
renewal  of  the  water-closets  on  the  lower  floors  of  the  northeastern 
tower  of  the  central  edifice,  the  old  ones  having  become  unfit  for  use. 
Connections  were  prepared  for  closets  on  the  upper  stories  of  the  recon- 
structed portion,  should  they  be  considered  necessary. 

The  west  basement  was  provided  with  wire  screens,  dividing  the  room 
into  two  apartments — one  for  the  storage  of  bird  skins,  and  the  other 
for  alcoholic  specimens  of  fishes. 

National  Museum  Building, — ^This  building  continues  to  preserve  the 
reputation  it  has  acquired  as  representing  the  maximum  of  convenience 
and  adaptation  to  its  purposes  with  the  minimum  of  original  cost  and 
expense  for  repairs.  The  principal  expenditure  during  the  year  for 
the  latter  object  has  been  made  in  the  tinting  of  tlie  walls,  mending  of 
broken  glass,  occasional  slight  repairs  to  theDlumlllng,  &c. 

Some  of  the  down-spouts  carrying  off  the^ater  from  the  roofs  were 
frozen  up  and  burst  during  the  cold  of  the  past  winter,  causing  leaks  in 
the  walls,  which  have  all  been  duly  repaired. 

Ever  since  the  completion  of  the  Museum  building  there  has  been 
more  or  less  trouble  in  regard  to  the  drainage,  especially  on  the  west- 
em  side,  where  the  rain  or  melting  snow  banks  up  against  the  building 
and  soaking  down  enters  the  basement  rooms,  and  produce  very  serious 
inconvenience.    Several  temporary  arrangements  were  made  to  obviate 
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this  evil,  but  as  these  were  not  satisfactory,  Colonel  Rockwell,  the  Su- 
perintendent of  Public  Buildings  and  Grounds,  very  kindly  undertook 
the  work  as  a  part  of  the  general  improvement  of  the  Smithsonian 
reservation,  which  is  in  his  charge.  A  trench  was  dug,  and  the  water 
carried  northward  instead  of  discharging  intiO  an  already  overtaxed 
sewer  on  the  south  side  of  the  building.  No  trouble  has  been  ex- 
perienced since  the  work  was  completed,  and  it  is  hoped  that  there  will 
be  none  at  any  time  in  the  future. 

Armory  Building. — This  edifice  has  been  used  during  the  past  year 
mainly  for  the  purposes  of  the  United  States  Fish  Commission.  The 
lower  story  has  been  converted  into  a  fish-propagating  establishment, 
for  the  hatching  of  shad,  salmon,  and  other  food-fishes;  and  as  a  store- 
house from  which  to  distribute  carp,  black  bass,  &c.  The  second  floor 
is  devoted  to  a  series  of  offices,  laboratories,  and  rooms  for  the  mes- 
sengers connects  with  the  fish  distribution  service.  The  third  floor  is 
used  as  a  depot  for  supplies  and  materials,  and  the  fourth  story  as  a 
storage  room.  A  large  shed  has  been  built  on  the  Armory  grounds  for 
the  deposit  of  the  collections  from  the  International  Exhibition  at  Phila- 
delphia. 

The  entire  reservation  belonging  to  the  Armory  has  been  inclosed  by 
a  high  and  substantial  fence,  and  the  interior  space  concreted,  with  the 
exception  of  two  oval  spaces,  in  which  it  is  proposed  to  construct  ponds 
for  holding  carp  and  other  fish  while  awaiting  distribution  to  distant 
points  of  the  country. 

In  these  grounds  are  also  two  tracks  connecting  with  the  Baltimore 
and  Potomac  Railway  system,  and  capable  of  holding  four  passenger 
cars  or  six  freight  cars.  This  is  a  very  great  convenience  both  to  the 
Fish  Commission  and  to  the  Smithsonian  Institntion,  as,  apart  from  the 
facility  for  distributing  fish,  it  makes  it  possible  to  load  and  unload 
cars  containing  collections  relating  to  the  National  Museum  or  to  the 
Smithsonian  Institution.  The  entire  shipment  of  articles  for  the  Lon- 
don Exhibition,  filling  some  fifteen  cars,  was  put  on  board  directly 
from  the  Armory  yard,  the  boxes  and  packages  being  carried  over  by 
the  wagon  of  the  Institution  and  loaded  directly  in  place,  thus  greatly 
facilitating  the  work. 

In  a  similar  manner  the  cars  containing  the  return  exhibits  were 
brought  into  the  yard  and  the  contents  transferred  either  to  the  storage 
shed  adjacent  or  brought  gver  to  the  National  Museum. 

Natural  History  Worlcshop, — ^This  building  continues  to  be  used  as  a 
workshop  for  the  modeling  of  plaster  and  papier-macM  CB»ts  of  speci- 
mens and  for  the  photographic  service  of  the  Geological  Survey. 

The  work  of  taxidermy  has  been  removed  in  part  to  a  temporary 
wooden  structure  on  the  grounds  east  of  the  Museum.  The  necessity 
for  providing  suitable  work  rooms  for  the  taxidermists  has  become  very 
great,  and  in  connection  with  this,  provision  for  the  storage  of  alcoholic 
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collectioBS  and  for  the  packing  and  unpacking  of  boxes  of  specimens  is 
urgently  required.  I  have  therefore  sabmitted  an  estimate  to  Congress 
for  an  appropriation  of  $10,000  ''for  the  erection  of  a  fire-proof  brick 
storage  bailding  east  of  the  National  Museum,  for  receiving,  unpacking, 
assorting,  and  storing  the  natural  history  collections  of  the  Government, 
to  replace  the  wooden  structures  now  used  for  the  purpose." 

NeeesHty  far  an  additional  Museum  Building, — No  better  illustration 
can  be  had  of  the  increase  in  the  collections  of  the  National  Museum 
than  the  fact  that  an  additional  building  is  urgently  required  for  their 
proper  accommodation,  as  explained  in  the  last  report  (1882). 

In  1875  the  collections  then  in  charge  of  the  Smithsonian  Institution 
were  comfortably  accommodated  within  the  limits  of  the  Smithsonian 
building,  in  rooms  having  an  aggregate  area  of  30,000  square  feet. 
They  consisted  principally  of  specimens  of  natural  history  and  eth- 
nology ;  confined  almost  entirely  to  North  America,  with  the  exception 
of  objects  of  Polynesian  manufacture,  forming  part  of  the  Wilkes  col- 
lection. 

In  1875  an  appropriation  was  made  by  Congress  to  enable  the  Smith- 
sonian Institution  and  the  Fish  Commission  to  prepare  an  exhibit  of 
objects  illustrating  the  resources  of  the  United  States,  as  derived  from 
the  animal  and  mineral  kingdoms,  and,  with  the  assistance  of  a  special 
appropriation  to  the  Indian  Bureau,  of  a  collection  of  North  American 
anthropology.  A  large  sum  of  money  was  expended  in  the  preparation 
of  this  exhibit,  which  was  forwarded  to  Philadelphia  in.  1876,  and  con- 
stituted a  part  of  the  Oovernment  display  which  attracted  much  atten- 
tion. 

At  the  close  of  the  Philadelphia  Exhibition  very  large  donations 
were  made  to  the  United  States  by  foreign  countries,  including  both  the 
official  commissioners  and  individual  exhibitors.  Many  objects  of  much 
interest  were  contributed  on  the  same  occasion  from  American  displays. 
These  collections,  filling  some  fifty  freight  cars,  were  brought  to  Wash- 
ington, and  were  stored  for  a  time  in  the  Armory  building,  assigned  by 
Congress  for  their  reception. 

After  several  fruitless  efforts  an  appropriation  of  $250,000  was  ob- 
tained for  the  purpose  of  putting  up  an  inexpensive  edifice  for  the 
storage  of  these  articles,  and  their  transfer  was  begun  in  the  autumn 
of  I88I9  but  little  more  ttian  two  years  ago. 

Since  then  large  numbers  of  collections  of  very  great  importance  have 
come  to  hand,  chief  among  them  being  th^  gatherings  of  the  United 
States  Geological  Survey,  and  of  the  Ethnological  Bureau,  made  on  a 
scale  of  unexampled  magnitude,  and  well  befitting  the  operations  of  a 
nation  like  the  United  States.  The  many  scientific  explorations,  made 
either  separately  by  the  Smithsonian  Institution,  or  conjointly  with  the 
United  States  Signal  Service  or  other  Bureaus  or  bodies,  the  work  of 
the  Fish  Commission,  and  the  enormous  aggregate  of  many  smaller  col- 
lections, have  tended  largely  to  increase  the  material  to  be  provided  for. 
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In  addition  to  this,  the  exhibition  by  the  United  States,  at  London, 
of  illustrations  of  its  fisheries,  (the  freight  balk  6f  which  amounted  to 
not  less  than  24,000  cabic  feet,  and  consisting^  in  very  large  part,  of 
new  objects  and  articles,  obtained  at  the  expense  of  the  appropriations 
of  Congress  for  that  purpose,)  must  also  be  provided  for;  as  also  the 
very  valuable  and  extensive  collections  in  mineralogy,  geology,  and 
metallurgy  made  by  the  American  Institute  of  Mining  Engineers,  and 
presented  to  the  United  States,  but  stored  in  Philadelphia,  awaiting 
an  appropriation  for  its  transfer. 

It  may  be  stated  in  brief,  therefore,  that,  at  the  present  time,  the  vast 
building,  finished  scarcely  more  than  two  years  ago,  is  now  filled  to 
overflowing;  while  there  is  additional  material  enough  on  hand  belong- 
ing to  the  Government  to  occupy  fully  half  of  a  second  building  of  the 
same  size,  and  with  a  probability  that  the*  entire  space  will  be  required 
before  the  construction  can  be  accomplished,  even  supposing  that  it  is 
begun  at  the  earliest  possible  time. 

The  Smithsonian  Institution  has  always  acted  in  hearty  co-operation 
with  the  affiliated  scientific  branches  of  the  GU)vemment  even  where 
no  official  relationship  existed,  this  being  notably  the  case  in  regard  to 
the  United  States  Geological  Survey.  This  important  Bureau,  in  the 
rapid  increase  of  its  work,  has  been  greatly  hampered  by  want  of  the 
necessary  accommodations ;  and  it  was  with  much  gratification  that  the 
Institution  proffered  a  share  of  the  new  building  to  the  Director,  Major 
Powell,  for  the  accommodation  of  his  collections,  and  for  the  office  and 
laboratory  work.  It  was,  however,  unable  to  do  as  much  as  was  desir- 
able, owing  to  the  inadequacy  of  quarters  for  the  purpose. 

Should  an  appropriation  be  made  for  the  new  building,  for  which  the 
Board  authorized  application  to  Congress,  it  is  intended  to  share  it  with 
the  Oeological  Survey  so  that  it  may  have  all  the  facilities  required  for 
its  important  work. 

It  will  be  remembered  that  Congress  in  the  act  of  1846  set  aside  for 
the  use  of  the  Smithsonian  Institution  20  acres  in  the  southwest  comer 
of  the  square  bounded  by  Seventh  and  Twelfth  streets,  and  north  and 
south  B  streets,  the  center  of  the  Smithsonian  building  being  exactly 
in  the  middle  of  the  square.  It  was  in  the  southeast  quarter  of  this 
reservation  that  the  new  Museum  building  was  erected,  forming  a  very 
unsymmetrical  annex  to  the  original  Smithsonian  building.  It  is  now 
proposed  to  take  the  southwest  comer  of  the  reservation  for  the  new 
edifice,  which,  when  completed,  will  be  essentially  of  the  general  char- 
acter of  the  present  Museum  building,  and  will  restore  the  proper  archi- 
tectural balance. 

Congress  has  now  been  asked  to  make  an  appropriation  for  one 
wing  of  this  new  building  to  be  specially  fitted  for  the  use  of  the  offi- 
cers and  laboratories  of  the  National  Museum  and  of  the  Oeological 
Survey;  and,  if  the  amount  can  be  obtained  at  the  present  session, 
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oocnpatioii  of  the  bailding  can  be  assared  within  eighteen  months  from 
the  commencement  of  operations.  The  vacating  of  the  rooms  now  oc- 
cupied by  the  Oeoiogical  Sorvey  will  also  furnish  mnch-needed  accom- 
modation to  the  Mnseum;  possibly  enough  until  the  remainder  of  the 
bnOding  can  be  provided  for.  The,  proposed  wing,  however,  will  be 
complete  in  itself,  architecturally,  and  will  not  involve  any  addition 
for  its  proper  harmonious  effect. 

MEETINGS  OF  SCIENTIFIC  BODIES. 

On  the  17th  of  April  the  annual  meeting  of  the  National  Academy 
of  Sciences  was  held  in  the  hall  of  the  National  Museum,  and,  in  accord- 
ance with  the  authority  granted  by  the  Executive  Committee,  the  same 
room  was  also  used  by  the  American  Pharmaceutical  Association.  The 
meeting  of  this  body,  which  lasted  several  days,  was  attended  by  a 
large  number  of  delegates,  who  found  in  the  building  all  the  accommo- 
dations necessary  for  their  purpose.  A  large  floor  space  was  vacated 
temporarily  and  filled  by  the  extensive  collections  brought  for  exhibition 
on  the  occasion,  and  in  many  instances  the  Institution  was  able  to  sup- 
ply empty  cases,  constituting  a  great  convenience  to  the  exhibitors. 

The  collections  of  materia  medica  belonging  to  the  Museum  were 
greatly  appreciated,  and  it  was  resolved  that  the  collections  of  the 
National  Museum  should  be  considered  as  under  the  special  patronage 
of  the  association,  and  that  all  new  preparations  devised  by  members 
of  the  association  should  be  deposited  therein. 

Similar  action  was  taken  by  the  Association  of  Wholesale  Druggists, 
which  met  in  New  York  later  in  the  year;  so  that  the  collections  of  the 
Museum  are  likely  to  receive  great  benefit. 

The  ^^  Saturday  lectures,"  under  the  auspices  of  the  Anthropological 
and  Biological  Societies  of  Washington,  were  continued  during  the  win- 
ter of  1882-'83.    The  following  is  a  list  of  the  lectures  delivered : 

On  rivers.    Capt.  Clarence  B.  Dutton,  U.  S.  A.    January  13. 

The  races  of  men.    Prof.  Otis  T.  Mason.    January  20. 

Mountains  and  mountaineers  of  the  Caucasus.  Mr.  George  Kennan« 
January  27. 

Mesmerism  in  animals  (with  experiments).  Dr.  D.  Webster  Prentiss. 
February  3. 

Mythical  animals.    Prof.  Theodore  Gill.    February  10. 

Germs  and  epidemics.    Dr.  John  S.  Billings,  TJ.  S.  A.    February  17, 

The  plant  life  of  the  globe,  past  and  present.  Prof.  Lester  F.  Ward. 
February  24. 

Pearls  and  pearl*  fisheries.    Mr.  William  H.  Dall.    March  3. 

Indian  mythology.    Maj.  J.  W.  Powell.    March  10. 

Adaptation  and  interdependence  between  plants  and  insects.  Prof. 
C.  V.  Eiley.    March  17. 

The  teachings  of  paleontology.    Prof.  C.  A.  White.    March  24. 
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Haman  proportion  in  art  and  anthropometry.  Dr.  Robert  Fletcher, 
U.  8.  A.    March  31. 

Dr.  D.  W.  Prentiss,  of  Washington,  delivered,  by  invitation,  a  coarse 
of  lectures  in  connection  with  the  department  of  Materia  Medica  of  the 
National  Mnsenm.  The  lectures  •  were  illustrated  by  specimens  and 
other  material  firom  the  collections  selected  for  that  purpose  by  Dr.  Flint, 
curator  of  the  department  of  Materia  Medica.  The  following  was  the 
programme: 

Lecture  I. — Introductory :  Remarks  upon  the  general  plan  of  the 
National  Museum.  Description  of  the  Materia  Medica  department ;  its 
high  value  for  the  purpose  of  study.    Classification  and  arrangement 

Leoture  II. — Qn  the  classification  of  medicinal  forms :  Illustrated  by 
specimens.    Exhibition  of  onicroscopical  sections. 

Lecture  III. — Opium :  Its  value  as  a  medicine.  Cultivation  and 
statistics  of  consumption.  In  legitimate  medicine.  In  patent  medi- 
cines.   In  opium  habit.    Exhibition  of  specimens. 

Lecture  IV. — Cinchona :  Natural  history  and  sources.  Native  for- 
ests. Cultivation.  Artificial  quinine.  Alkaloids.  Exhibition  of 
specimens. 

Lectxtre  y. — Vegetable  cathartics:  Rhubarb,  aloes,  senna,  manna, 
colocynth,  elaterium.    Exhibition  of  specimens. 

Lecture  YI. —  Vegetable  cathartics :  Jalap,  scammony,  gamboge,  cro- 
ton  oil,  podophyllum.    Exhibition  of  specimens. 
.  Lecture  YU. — Vegetable  a>stringents :  Tannic  acid,  gallic  acid,  nut- 
galls,  catechu,  kino,  krameria,  logwood.    Exhibition  of  specimens. 

Lecture  Yin. — Animal  products  used  in  medicine :  Cantharis  (Span- 
ish fly),  coccus  cacti  (cochineal),  castoreum  (castor),  moschus  (musk), 
fel  tauri  (ox  bile),  ichthyocoUa  (isinglass).    Exhibition  of  specimens. 

On  the  completion  of  the  lectures  by  Dr.  Prentiss,  a  number  of  per- 
sons who  profited  by  the  occasion  addressed  a  formal  letter  of  thanks 
to  the  Institution. 

The  annual  address  of  Major  Powell,  the  retiring  president  of  the 
Philosophic  Society  of  Washington,  to  which  the  members  of  the  An- 
thropological and  Biological  Societies  were  invited,  was  held  in  the  lect- 
ure-room of  the  Museum  on  the  8th  day  of  December.  On  this  oc- 
casion the  room  was  lighted  by  the  Brush-Swan  storage-battery  system, 
supplied  by  the  dynamo  machine  lent  to  the  Institution  indefinitely  by 
the  Brush  Company,  of  Cleveland.  Several  exhibitions  of  this  light 
had  previously  been  made  in  the  lecture-room  under  the  direction  of 
Mr.  A.  A.  Hayes,  and  the  plant  was  left  in  the  room  for  any  subsequent 
demand  that  might  be  made  upon  it.- 

Tlie  Biological  Society  has  held  regular  fortnightly  meetings  in  the 
Museum  lecture-room. 

On  the  26th  and  27th  of  February  an  exhibition  was  held  of  the  col- 
lections about  to  be  sent  to  the  Fisheries  Exhibition  in  London,  which 
attracted  large  crowds  of  interested  spectators. 
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V 

ROUTINE  WORK  OP  THE  INSTITUTION. 

Administration. — "^o  chqpge  of  importance  has  taken  place  in  the 
personnel  of  the  Institution  daring  the  year,  and  all  of  the  several  di- 
visions have  discharged  their  functions  satisfactorily.  The  usual  in- 
crease in  the  ma^itude  of  jbhe  work  has,  however,  been  strongly 
marked,  and  this,  in  connection  with  the  inconvenient  accommoda- 
tions referred-  to  above,  has  naturally  taxed  the  abiMties  of  all  con- 
cerned to  the  utmost. 

Correspondence. — The  work  in  this  department — steadily  increasing — 
is  not  marked  by  any  special  departures  from  its  accustomed  range. 
The  number  of  visionary  projects  and  of  novel  or  ancient  scientific 
speculations  presented  and  urged  for  publication  has  rendered  neces- 
sary the  following  circular,  to  accompany  the  letter  of  reply : 

*^  This  Institution  being  in  frequent  receipt  of  commuoications  an- 
nouncing discoveries  or  theories  supposed  by  the  writers  to  be  both 
new  and  important,  it  should  be  stated  that  owing  to  the  number  of 
such  papers  the  usual  course  is  to  refer  them  to  one  or  more  specialists 
in  the  particular  subject  discussed,  and  to  communicate  briefly  by  let- . 
ter  to  the  authors  the  results  of  such  examination.  This  may  some- 
times involve  a  delay  of  several  weeks  before  the  expected  answer  is 
returned. 

^^  In  order  to  correct  a  very  common  misapprehension,  it  is  proper  to 
state  that  the  Institution  has  not  offered  any  standing  prizes  for  the 
solution  of  difScult  problems  or  for  the  discovery  of  new  scientific 
principles.  The  proper  course  for  those  who  wish  to  obtain  pecuniary 
advantage  from  their  supposed  contributions  to  knowledge  is  to  make 
some  practical  application  thereof,  for  which  they  may  secure  a  patent 
from  the  United  States  Patent  Office.  It  may  also  be  remarked  that  a 
rule  adopted  by  the  Board  of  Begents  forbids  the  Secretary  or  his  as- 
sistants giving,  for  personal  benefit,  an  official  opinion  as  to  the  merits 
or  demerits  of  inventions  or  other  projects."^ 

EXPLORATIONS. 

A  very  important  part  of  the  work  of  the  Smithsonian  Institution,  ^ 
representing  no  inconsiderable  portion  of  its  expenditures,  consists  in  the 
prosecution  of  explorations  having  for  their  principal  object  the  gather- 
ing of  material  illustrating  the  natural  history  and  the  physics  of  the 
regions  involved. 

.  The  hearty  co-operation  of  the  Signal  Office  and  of  other  branches 
of  the  Government,  and  the  associated  work  of  the  Ethnological  Bareau, 
during  the  year  have  greatly  increased  the  amount  of  research  in  this 
direction,  and  it  may  safely  be  claimed  that  in  no  year  in  the  history  of 
the  Institution  has  moi'e  been  accomplished.  The  actual  expenditures 
on  the  part  of  the  Institution  have  amounted  to  $2,733.35,  no  incon- 
siderable portion  of  the  entire  income,  the  largest  amount  expended  in 
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any  one  direction  being  about  $600,  and  from  that  down  to  very  small 
amounts.  The  results/ however,  are,  in  most  cases,  of  a  magnitude  far 
out  of  proportion  to  the  cost. 

A  special  report  will  be  made  by  Mr.  Groode,  Assistant  Director  of  the 
Museum,  upon  the  collections  as  such;  my  duty  here  being  to  present 
the  historical  part  of  .the  subject,  and  to  give  the  history  and  places  of 
operation  of  the  more  important  expeditions.  In  doing  this,  as  hereto- 
fore, I  take  up  the  subject  by  regions,  commencing  with  the  circumx>olar 
area  of  North  America. 

Labrador  and  Ifewfoundla/nd, — In  the  report  for  1882  reference  was 
made  to  the  establishment  at  Fort  Ohimo,  in  Ungava  Bay,  Northern 
Labrador,  of  an  observing  station  by  the  United  States  Signal  OfSce, 
and  of  the  detail  of  Mr.  Lucien  M.  Turner,  for  many  years  in  the  service 
of  that  Bureau.  As  on  previous  occasions,  Mr.  Turner  was  furnished 
by  the  Institution  with  all  the  materials  necessary  to  make  collections 
and  observations  in  natural  history;  this,  of  course,  in  addition  to  what 
was  done  for  him  by  the  Signal  Office  in  connection  with  the  more  im- 
portant object  of  his  mission,  namely,  the  observation  of  meteorological 
and  physical  phenomena. 

As  in  many  cases  heretofore,  the  Hudson's  Bay  Company  extended 
a  hearty  co-operation,  in  the  first  place,  by  authorizing  the  sending  of 
Mr.  Turner  to  one  of  its  posts,  and  then  by  taking  him  to  destination 
on  its  vessel  and  caring  for  him  on  his  arrival.  Embarking  at  Montreal 
on  a  schooner,  Mr.  Turner  was  transferred  at  Bigolet  to  the  steamer, 
and  reached  his  place  of  destination  in  due  season.  Some  collections 
made  by  him  on  the  way  were  received  in  Washington  in  the  latter 
part  of  that  year.  Since  then,  advices  from  Mr.  Turner  to  date  of  Sep- 
tember 8, 1883,  show  that  he  has  been  very  successful  in  his  work,  has 
made  continued  and  uninterrupted  observations  in  climatology,  and 
has  also  collected  very  largely  of  objects  of  natural  history  and  ethnol- 
ogy. These  were  sent  home  by  him  by  the  Hudson's  Bay  Company's 
vessels  to  London,  where  they  were  transshipped  in  bond  and  for. 
warded  to  Few  York,  coming  from  London  by  the  Monarch  Line  of 
steamers  without  any  charges,  in  accordance  with  the  courtesy  of  that 
company  mentioned  in  another  part  of  this  report. 

Twenty -seven  boxes  and  casks  have  been  received  from  Mr.  Turner, 
containing  rich  treasure  of  birds  and  eggs,  mammals,  and  marine  ani- 
mals, and  many  interesting  specimens  of  ethnology. 

Mr.  Turner  will  probably  return  from  his  post  of  duty  in  the  summer 
of  1884,  which  will  give  him  an  additional  season  of  research. 

This  portion  of  l^orthern  Labrador  has  for  many  years  been  a  region 
of  great  interest  to  the  naturalist  and  ethnologist ;  and  Mr.  Ttirner's 
experience  as  a  collector  and  observer  will  undoubtedly  enable  us  to 
solve,  for  the  most  part,  the  principal  problems  in  regard  to  it. 

Mr.  Turner  has  also  made  arrangements  to  obtain  specimens  from 
Eastern  Labrador,  especially  at  Eigolet,  Nain,  Ovac,  &c. 
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In  connection  with  the  researches  of  Mr.  Turner  in  Northern  Labra- 
dor, it  may  be  stated  that  the  Institution,  in  return  for  the  many  favors 
rendered  by  the  Hudson's  Bay  Company  in  that  connection,  oilered  to 
present  to  it  a  series  of  his  collections,  to  be  sent  to  such  point  as  it 
might  designate.  Professor  Dawson,  of  McGill  College,  of  Montreal, 
asked  the  company  to  indicate  the  Redpath  Museum,  of  which  he  was 
the  director,  as  the  repository  in  question.  This  was  assented  to,  and 
the  Institution  has  promised  that  the  collection  shall  be  forwarded  as 
soon  as  the  expedition  is  completed  and  the  materials  can  be  suitably 
overhauled. 

Dr.  G.  Hart  Merriam,  of  Locust  Grove,  N.  Y.,  one  of  the  most  ac- 
complished of  the  young  school  of  American  naturalists,  has  been 
very  much  interested  in  questions  of  the  specific  relationships  and  the 
natural  history  of  the  American  seals,  and,  for  the  purpose  of  studying- 
this  group  of  animals,  left  his  home  February  21, 1883,  and  proceeded 
by  rail  to  Halifax,  whence,  sailing  per  steamship  Newfoundland^  he 
reached  Saint  John's,  Newfoundland,  on  the  night  of  March  2,  after 
passing  through  nearly  500  miles  of  ^'  pan-ice."  Through  the  courtesy 
of  J.  &  W.  Stewart,  and  the  kindness  of  their  manager,  John  Syme, 
esq.,  he  was  acqprded  the  rare  privilege  of  visiting  the  seal  fishery  as  a 
gnest  upon  their  fine  steamship  Proteus^  Capt.  Eichard  Pike,  master. 
At  G  o^clock  on  the  morning  of  the  10th  of  March  the  Proteus  left,  and 
encountered  a  belt  of  heavy  drift-ice  near  the  island  of  Baccalieu, 
remaining  beset  in  the  proper  field-ice  at  11  p.  m.  the  same  day.  From 
that  time  until  the  return  no  open  water  was  seen  excepting  in  narrow 
leads  and  ice-holes,  her  progress  being  exceedingly  slow,  and  she  was 
often  nipped,  and  several  times  jammed  in  the  heavy  ice. 

Seals  were  first  met  with  in  numbers  on  the  18th,  in  latitude  52^  42' 
N.  They  were  the  large  hooded  or  bladder-nose  seal  {Cystophora  oris- 
tata)j  and  no  less  than  a  thousand  were  killed  and  hauled  aboard  that 
day.  When  not  beset,  the  steamer  was  among  the  "  hoods  "  the  greater 
part  of  the  time  till  the  29th,  when  the  cargo  was  completed,  every 
available  space  having  been  filled  with  skins  and  fat.  Eeturning  in  a 
storm,  during  which  the  vessel,  thus  heavily  laden,  narrowly  escaped 
being  swamped,  the  party  re-entered  the  harbor  of  Saint  John's  on  the 
1st  of  April.  This  trip  was  one  of  the  quickest  and  most  successful  on 
record,  the  skins  and  fat  of  42  harp  seals  and  14,623  hooded  seals, 
weighing  gross  686J  tons,  being  deposited  in  the  company's  factory. 

The  results  of  this  expedition,  from  a  scientific  point  of  view,  were 
particularly  gratifying,  the  specimens  obtained  being  of  extreme  rarity 
both  in  the  museums  of  this  country  and  in  those  of  Europe.  They 
consisted  of  the  skins  and  skulls  of  7  harp  seals  {Phoca  grcenlandica)^ 
and  112  hooded  seals  (chiefiy  skuUs)  of  both  sexes  and  all  ages.  In 
addition  to  these.  Dr.  Merriam  had  the  good  fortune  to  procure  a  full 
grown  fcetns  of  the  square  fiipper  seal  (Erignathus  barbatus)^  which  is 
supposed  to  be  unique. 
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Whatever  of  value  may  attach  to  these  specimens  is  insignificant  by 
comparison  with  the  importance  of  the  very  extended  notes  Dr.  Merriam 
was  enabled  to  make  concerning  the  breeding  habits  of  the  hooded 
seal,  and  npon  the  stractore  and  nature  of  their  peculiar  inflatible  pro- 
boscis oi; ''  hood,"  which  is  wrongly  figured  and  described  in  all  the 
published  accounts. 

Oreenland, — ^Previous  reports  make  mention  of  the  expectation  of  in- 
teresting collections  in  natural  history  and  ethnology  on  the  part  of 
Lieutenant  Greely  and  his  Signal  Service  expedition  to  Lady  Frank- 
lin Bay,  as  tbey  took  with  them  a  very  complete  outfit  of  apparatus 
and  supplies  for  natural  history  work.  In  the  failure  of  the  relief  par- 
ties of  1882  and  1883  to  reach  them,  we  are,  of  course,  unable  to  form 
any  idea  of  what  they  have  accomplished.  It  is  to  be  hoped,  however, 
that  the  measures  about  to  be  ttkken  for  their  assistance  will  be  suc- 
cessful, and  that  they  will  be  found  in  the  enjoyment  of  good  health 
and  with  ample  results  of  their  explorations. 

It  is  generally  known^  of  course,  that  the  steamer  Proteus  was  char- 
tered by  the  United  States  Signal  Office  to  carry  Lieutenant  Garling- 
ton  and  his  party  to  the  north  for  the  purpose  of  establishing  con- 
nection with  Lieutenant  Greely  and  his  companions,  fi^nd  of  bringing 
them  back  to  the  United  States.  The  Navy  Department,  at  the  re- 
quest of  the  Secretary  of  War,  furnished  the  steamer  TantiOj  under 
Commander  Wilde,  as  convoy  and  aid.  Two  naval  ensigns,  Messrs. 
H.  G.  Dresel  and  A.  Ackerman,  who  had  been  assigned  to  duty  at  the 
National  Museum,  volunteered  their  services  to  accompany  the  Tantio, 
and  were  ordered  to  her  by  the  Navy  Department  as  natural  history 
assistants.  They  were  placed  somewhat  under  a  disadvantage  by  the 
necessities  of  the  service,  but  succeeded  in  making  some  very  interest- 
ing and  acceptable  collections ;  Mr.  Dresel  devoting  himself  more  par- 
ticularly to  natural  history',  and  Mr.  Ackerman  to  mineralogy  and  geol- 
ogy. A  number  of  well-filled  boxes  were  brought  back,  and  their  con- 
tents have  been  duly  sorted  and  distributed  in  the  collections. 

Both  these  gentlemen  were  ordered  again  to  the  National  Museum, 
where  Mr.  Dresel  is  still  engaged.  Mr.  Ackerman,  however,  volun- 
teered for  duty  with  the  Albatross  in  her  proposed  expedition  to  the 
Garibbean  Sea,  and  is  now  on  board  that  vessel. 

Arctic  Coast. — The  most  important  exploration  that  has  ever  been 
prosecuted  directly  on  the  Arctic  coast  of  the  United  States  is  that  of 
the  Point  Barrow  party,  under  Lieutenant  Ray,  sent  up  in  1881  by  the 
Chief  Signal  Officer  for  the  purpose  of  taking  part  in  the  international 
system  of  certain  polar  meteorological  stations.  Lieutenant  Ray  was 
accompanied  by  Messrs.  J.  E.  Murdock  and  Middleton  Smith,  as  civil- 
ian assistants  in  meteorology  and  magnetism,  and  also  as  collectors  and 
observers  in  natural  history. 

The  expedition  was  organized  in  San  Francisco,  the  last  member  of 
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tbe  original  party  of  ten  reporting  for  daty  on  July  5, 1881,  and  it 
sailed  from  that  city  on  the  18th  of  the  same  month,  in  the  schooner 
OoJden  Fleece, 

On  September  8  the  vessel  arrived  at  Gape  Smyth,  10  miles  from 
Point  Barrow,  to  the  southwest,  and  it  was  decided  to  establish  the 
station  here,  as  the  gronnd  at  Point  Barrow  itself  was  unsuitable  for 
this  purpose.  The  supplies  of  the  party  were  accordingly  landed  with 
all  possible  speed,  on  account  of  the  lateness  of  the  season,  and  on  Sep- 
tember 16  the  schooner  returned. 

Tbe  house  was  finished  and  occupied  October  3,  and  the  regular 
work  of  the  station  commenced  October  17.  The  station  received  its 
official  name,  ^'  Ooglaamie,''  from  an  Eskimo  village  of  the  same  name, 
about  half  a  mile  distant.  The  expedition  succeeded  in  obtaining  a 
continuous  series  of  hourly  meteorological,  observations  from  October 
17,  1881,  to  August  27,  1883,  when  the  party  was  recalled  and  the  sta- 
tion abandoned.  Hourly  magnetic  observations  began  on  December  1, 
1881,  and  continued  till  the  station  was  closed.  The  Ist  and  15th  of 
each  month  were  observed  as  magnetic-term  days,  the  observations 
being  made  every  five  minutes  on  these  days.  Numerous  observations 
were  also  obtained  of  auroras,  tides,  temperature  of  the  sea  and  earth, 
&c. 

The  zoological  work  was  carried  on  assiduously  when  the  season  per- 
mitted, and  resulted  in  the  securing  of  497  bird-skins,  comprising  about 
50  species,  and  177  sets  of  eggs,  mostly  of  wading  birds ;  a  small  col- 
lection of  skins,  skulls,  and  skeletons  of  mammals ;  11  or  12  species  of 
fishes,  not  yet  identified ;  a  very  few  insects ;  and  some  marine  and 
fresh- water  invertebrates.  The  plants  of  the  region  were  carefully  col- 
lected. 

A  considerable  number  of  Eskimo  vocabularies  were  obtained,  to- 
gether with  a  large  collection  of  implements,  clothing,  &c. 

The  commanding  officer  .  made  two  expeditions  into  the  interior, 
which  resulted  in  the  discovery  and  partial  exploration  of  a  large  river 
flowing  into  the  Arctic  Ocean. 

The  Arctic  whaling  fieet  visited  the  station,  bringing  mail,  in  the  sum- 
mers of  1882  and  1883 ;  and  in  1882  a  relief  expedition  in  the  schooner 
Leo  brought  supplies  and  reenforcements. 

The  steam-whaler  North  8tar^  of  New  Bedford,  was  crushed  in  the 
ice  near  the  station,  July  8, 1882,  and  her  crew  were  received  at  the 
station  and  cared  for  till  they  could  be  placed  on  board  the  other 
vessels. 

The  station  was  closed  and  abandoned  August  27,  1888,  and  the  ex- 
pedition proceeded  on  the  schooner  Leo  to  San  Francisco,  where  it  was 
disbanded  October  15, 1883. 

Due  report  will  be  made  by  Lieutenant  Bay  to  the  Ohief  Signal 'Offi- 
cer of  the  meteorological  and  physical  researches  of  the  party.  The 
collections  in  natural  history  and  ethnology  just  referred  to  are  of  the 
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very  greatest  interest  and  value,  including  large  numbers  of  birds,  some 
plants,  but  principally  rich  in  ethnological  matter. 

The  National  Museum  has  heretofore  been  much  favored  by  ample 
illustrations  of  the  life  of  the  Eskimo  of  Greenland,  of  the  Mackenzie 
Kiver  region,  and  of  Northwestern  River  from  Kotzbue  Sound  around 
to  Gook's  Inlet.  The  acquisition  of  very  large  collections  from  Northern 
Labrador,  made  by  Mr.  Turner,  and  from  Point  Barrow  and  its  vicinity, 
by  Lieutenant  Bay  and  his  party,  nearly  completes  the  series,  and 
enables  the  Institution  to  claim  for  the  National  Museum  the  possession 
of  by  far  the  finest  series  in  existence  of  illustrations  of  Eskimo  life. 

Among  the  choice  ornithological  treasures  of  the  Point  Barrow  Ex- 
pedition are  over  50  skins  of  Boss's  gull,  a  bird  of  which  only  a  few 
specimens  are  elsewhere  known. 

Alaska, — Quite  a  number  of  interesting  collections  have  been  received 
from  the  different  stations  in  Alaska,  although  not  in  such  quantity  as  it 
has  been  sometimes  our  pleasing  duty  to  record.  From  Saint  Michael's 
nothing  has  come  in  1883 ;  the  exhaustive  work,  however,  at  that  point, 
first  of  Messrs.  Kennicott,  Dall,  and  Pease,  of  the  Western  Union  Over- 
land Telegraph  Expedition  of  1865,  and  then  of  Mr.  Turner  and  Mr. 
Nelson,  has  left  practically  very  little  to  be  accomplished.  It  is  ex- 
pected, however,  that  something  will  soon  come  to  hand  from  the  Signal 
Service  observers  at  that  station. 

It  is  with  deep  regret  that  I  here  record  the  death,  by  drowning, 
April  19  last,  of  Charles  L.  McKay,  in  charge  of  the  United  States 
Signal  Service  station  at  Nushagak,  Fort  Alexander,  Alaska,  and  whose 
important  collection  has  been  the  subject  of  notice  in  several  of  the 
previous  reports. 

He  started  on  a  tour  of  exploration  to  Cape  Constantine  on  the  break- 
ing up  of  the  ice  in  the  river,  and,  returning,  his  boat  was  capsized  and 
he  was  drowned.  The  body  had  not  been  recovered  at  the  latest  ad- 
vices. 

Mr.  McKay  had  been  in  the  service  of  the  Signal  OflBce  about  two 
years,  having  been  nominated  by  the  Smithsonian  Institution,  through 
the  courtesy  of  General  Hazen.  He  was  not  only  an  efficient  meteorol- 
ogist, but  also  an  accomplished  naturalist,  trained  under  the  direction 
of  Professor  Jordan. 

All  the  collections  made  by  Mr.  McKay  at  tbe  time  of  his  death  have 
been  received,  through  the  courtesy  of  the  Alaska  Commercial  Com- 
pany, and  properly  disposed  of.  They  include  some  very  rare  forms 
of  animal  life,  as  also  numerous  ethnological  specimens  of  much  interest, 
showing  that  the  people  in  the  vicinity  of  Nushagak  are  essentiaHy 
Eskimo,  but  somewhat  aberrant  in  their  habits  from  those  in  the  more 
northern  localities. 

Mr.  W.  J.  Fisher,  stationed  at  Kodiak,  in  the  service  of  the  United 
States  Coast  Survey,  has  also  continued  his  very  valuable  co-operation  by 
sending  many  interesting  specimens  of  natural  history  and  ethnology. 
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Ajiong  his  more  recent  transmissions  are  included  a  new  species  of 
petrel,  which  has  been  named  in  his  honor.  Mr.  Fisher  is  contemplat- 
ing an  extended  exploration  of  the  interior  of  Alaska  at  some  future 
day,  and  will  doubtless  make  his  mark,  owing  to  his  thorough  prepara- 
tion for  the  work. 

A  few  collections  of  a  miscellaneous  character  have  been  received 
from  Sitka,  although  none  of  any  particular  importance. 

Lieut.  Commander  H.  E.  Nicholls,  in  command  of  the  United  States 
Coast  Survey  steamer  Sassier^  in  the  course  of  his  labors  in  Alaskan 
waters,  during  the  year  1883,  has  utilized  his  opportunities,  as  hereto- 
fore, in  the  interest  of  the  National  Museum,  by  collecting  a  large  num- 
ber of  objects  of  interest  and  transmitting  them  to  Washington. 

Among  the  localities  in  the  Korth  Pacific  Ocean  least  known  to  nat- 
uralists are  the  Commander  Islands  (Bering  and  Copper),  situated 
about  70  miles  off  the  coast  of  Kamtschatka,  and  forming  a  connecting 
link  between  that  mainland  and  the  Aleutian  Archipelago. 

The  chief  interest  of  this  group  of  islands  lies  in  the  fact  that  it  was 
the  home  of  the  great  northern  sea-cow  {Bhytina  gigas)^  a  marine 
mammal  related  to  the  manatee,  and  of  enormous  size,  reaching  a  length 
of  30  feet  and  a  weight  of  several  thousand  pounds. 

This  animal  was  only  known  by  civilized  man  for  a  small  number  of 
years  before  its  complete  extermination,  and  more  than  one  hundred 
years  must  have  elapsed  since  the  existence  of  the  last  survivor. 

The  Smithsonian  Institution  has  for  some  time  taken  special  interest 
in  the  Commander  Islands  in  connection  with  the  northern  sea-cow ; 
and  also  in  the  desire  to  determine  what  are  the  faunal  and  floral  re- 
lationships between  them  and  the  Asiatic  continent  on  the  one  side, 
and  the  American  islands  on  the  other. 

In  the  Beport  for  1882  brief  mention  is  made  of  the  opportunity  which 
presented  itself  for  exploring  the  region  in  question  through  the  court- 
esy of  the  Alaska  Commercial  Company  in  offering  its  most  liberal  aid 
in  carrying  out  the  undertaking. 

The  Signal  Office  also  desired  to  have  a  station  on  the  island  and 
another  on  the  adjacent  mainland  of  Kamtschatka,  so  as  the  more,  read- 
ily to  connect  the  observations  of  the  Bussian  Government  on  the  con- 
tinent of  Asia  with  those  on  the  Aleutian  Archipelago  and  circumpolar 
regions,  partly  under  its  own  direction  and  partly  under  that  of  the 
Canadian  Government. 

Dr.  L.  Stejneger,  an  eminent  Norwegian  naturalist,  at  the  time  in 
Washington,  accepted  the  invitation  of  the  Smithsonian  Institution  to 
take  charge  of  the  proposed  exploration ;  and,  as  stated  in  ihe  last  Be- 
port, be  left  Washington  towards  the  end  of  March,  1882,  expecting  to 
sail  from  San  Francisco  on  the  1st  of  April.  He  was,  however,  delayed 
for  several  days  by  snow  on  the  line  of  the  Union  Pacific  BaUroad ;  the 
Alaska  Commercial  Company,  with  unexampled  courtesy,  holding  their 
vessel  until  the  doctor's  arrival  in  San  Francisco. 
H.  Mis.  60 2 
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Leaving  San  Francisco  April  5,  the  doctor  landed  on  Bering  Island 
on  the  8th  of  May,  and  after  starting  work  on  the  island  proceeded  to 
Fetropaolowski,  where  he  spent  several  weeks  in  establishing  a  second, 
class  station,  to  work  in  connection  with  a  first-class  station  on  Bering 
Island. 

Dr.  Stejneger  spent  the  summer  on  Bering  Island ;  and  on  August 
21  made  a  boat  expedition  around  the  island,  especially  for  the  purpose 
of  collecting  the  bones  of  the  Ehytina.  This  work  occupied  twelve 
days. 

The  winter  was  spent  on  Bering  Island,  during  which  time  several 
expeditions  were  made  in  dog  sledges  into  the  interior. 

In  May  Dr.  Stejneger  proceeded  again  to  Petropaulovski  to  inspect 
the  station,  and  made  numerous  collections  and  observations  in  the 
vicinity.  In  the  summer  he  visited  Copper  Island,  for  the  purpose  of 
studying  the  habits  of  the  fur-seals,  of  which  there  are  large  rookeries, 
worked  by  the  Alaska  Commercial  Company. 

Returning  to  Bering  Island,  Dr.  Stejneger  finished  his  work  there, 
and  left  on  the  steamer  St  Paul  for  San  Francisco,  where  he  arrived 
October  29,  1883,  and  shortly  after  reached  Washington. 

The  most  noteworthy  results  of  Dr.  Stejneger's  expedition  consisted — 
firsty  of  4  more  or  less  complete  series  of  vertebrse  and  long  bone  and 
about  18  skulls  of  the  Rhytina;  second^  1  skull  of  a  bearded  whale, 
and  several  skulls  of  three  different  genera  of  toothed  whales,  embracing 
forms  of  great  rarity,  and  previously  unknown  in  the  North  Pacific ; 
thirdj  three  specimens  of  the  Kamtschatkan  mountain  sheep;  fourth^ 
about  700  bird-skins,  including  7  adults  of  the  great  Kamtschatkan 
sea-eagle,  together  with  a  large  collection  of  birds  of  Kamtschatka  and 
the  Commander  Islands,  some  of  them  new  to  science ;  fifth^  collections 
of  the  fishes,  marine  invertebrates,  &c. ;  and,  finally,  siocth^  collections 
of  Tertiary  fossils. 

A  considerable  number  of  the  water  birds  and  fishes  of  the  Com- 
mander Islands  are  supposed  to  be  identical  with,  or  else  very  closely 
related  to,  those  of  Alaska  on  the  one  side  and  Kamtschatka  on  the 
other ;  the  precise  determination  of  this  fact,  however,  depending  upon 
a  careful  comparison  of  specimens. 

Ko  museum  in  the  world  has  heretofore  furnished  the  opx>ortunity 
which  is  now  presented  in  the  National  Museum  for  making  final  decis- 
ion on  these  doubtful  iK>ints. 

Dr.  Stejneger  makes  mention  in  his  report  of  the  most  liberal  and 
generous  aid  rendered  by  Messrs.  Hutchinson,  Kohl,  Philippeus  &  Co., 
as  well  as  by  the  Alaska  Commercial  Company  and  their  employes,  that 
was  shown  him  in  every  possible  way,  including  free  passage  to  and  from 
the  islands  and  quarters  during  his  stay. 

He  also  especially  mentions  in  the  same  connection  Mr.  N.  Grebuitsky^ 
manager  on  the  part  of  the  Bussian  Government  of  the  Commander 
Islands,  for  valuable  assistance  and  liberality  in  adding  many  of  the 
most  interesting  specimens  to  his  collection. 
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British  Cfolumbiay  Washinfftonj  and  Oregon. — ^Much  the  most  important 
research  prosecuted  under  the  auspices  of  the  Smithsonian  Institutiou 
was  that  by  Mr.  James  G.  Swan  in  the  Queen  Charlotte  Islands.  The 
aid  rendered  by  Mr.  Swan  to  the  Institation  in  its  various  enterprises 
is  mentioned  in  many  of  the  preceding  annual  reports ;  for  more  than 
a  quarter  of  a  century  his  contributions  having  been  most  noteworthy. 
To  him  we  owe  very  extensive  collections  illustrating  the  lite  and  work 
of  the  Indians  of  Paget  Sound,  as  also  everything  relating  to  the  fish- 
eries of  that  region,  whether  prosecuted  by  the  savage  or  the  white  man. 
The  aboriginal  fishery  implements  collected  by  Mr.  Swan  and  exhibited 
by  the  United  States  at  Berlin  and  London  attracted  very  great  atten- 
tion. 

During  the  past  year  the  Institution  was  enabled,  b^''  the  appropria- 
tion for  the  prosecution  of  ethnological  researches,  to  send  Mr.  Swaa 
on  an  extended  exploration  of  the  Queen  Charlotte  Islands — a  region 
of  which  but  little  has  hitherto  been  known.  Such  is  the  ease  of  com- 
munication with  Alaska  and  the  adjacent  regions  at  the  present  time, 
and  such  the  extent  of  travel  in  that  direction,  that  objects  of  native 
manufacture,  whether  prehistoric  or  modern,  are  becoming  extremely 
scarce  and  very  costly.  As  these  characteristics  increase  day  by  day, 
there  is,  of  course,  no  time  to  be  lost  in  securing  that  complete  repre- 
sentation required  fur  the  service  of  the  National  Museum  in  Wash- 
ington. 

Fortunately  for  this  object,  the  Queen  Charlotte  Islands  have  been 
more  out  of  the  way  of  travel,  and  much  less  well  known ;  and  Mr. 
Swan,  with  the  hearty  co-operation  of  officers  of  the  Hudson's  Bay 
Company,  especially  of  Mr.  G«orge,  was  able,  at  reasonable  rates,  to 
secure  a  collection  of  extraordinary  magnitude  and  interest.  This,  fill- 
ing some  thirty  boxes,  has  reached  Washington,  and  is  now  being  cata- 
logued and  arranged.  It  includes  a  full  series  of  everything  relating 
to  the  life  and  customs  of  the  Indians,  and  esi)ecially  to  the  modes  and 
results  of  their  fishing,  which  of  course  constitute  a  very  prominent 
feature  in  their  life. 

One  of  the  most  important  results  of  Mr.  Swan's  work  was  the  dis- 
covery of  the  use  of  a  fish  of  great  food  value,  known  as  the  Beshowe, 
or  black  cod.  This  is  the  Anoplopoma  fimbria  of  ichthyologists,  and 
is  in  no  way  related  to  the  cod,  although  improperly  so  called.  It 
is  an  extremely  abundant  fish,  easily  canght,  and  when  salted  keeps 
well,  and  is  very  palatable.  Specimens  sent  by  the  United  States  Fish 
Commission  to  Boston  were  smoked  and  pronounced  to  be  superior  to 
the  halibut  similarly  treated.  It  is  not  improbable  that  an  extensive 
eastern  demand  can  be  established  for  this  fish. 

Capt.  Charles  Bendire,  whose  official  co-operation  in  the  work  of  the 
Smithsonian  Institution  has  been  already  referred  to,  has,  during  the 
year,  made  some  interesting  collections  at  Fort  Klamath  and  forwanled 
them  to  the  Institution. 
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California. — As  osaal,  the  collections  from  California  bave  been  of 
much  importance,  and  famish  material  not  only  for  the  reserve  collec- 
tions of  the  National  Musenm,  bnt  also  for  distribution  and  exchange. 

The  most  important  collection  was  furnished  by  Mr.  Charles  H.  Town- 
send,  an  employ^  of  the  United  States  Fish  Commission  at  the  salmon 
hatchery  on  the  McCloud  Eiver.  Large  collections  of  birds  and  their 
eggs,  skins  of  mammals,  specimens  of  reptiles  and  fishes,  fossil  re- 
mains, &c.,  have  all  been  sent  in  large  quantity,  furnishing  the  means 
for  an  elaborate  monograph  of  the  animal  productions  of  Shasta  County. 
Mount  Shasta  itself  was  visited,  and  the  distribution  of  animal  life 
careluUy  noted.  Mr.  Livingston  Stone,  who  has  charge  of  the  salmon 
hatchery,  also  made  some  important  contributions. 

From  Mr.  J.  J.  McLean,  Signal  Service  observer  at  Cape  Mendocino, 
were  received  some  very  desirable  collections ;  and  Mr.  E.  B.  C.  Steams 
also  furnished  large  numbers  of  antiquities,  as  well  as  of  recent  shells. 

Lower  (jalifornia^  Arizona^  and  New  Mexico. — ^The  explorations  of  this 
region  by  the  several  correspondents  of  the  Institution  have  furnished 
some  valuable  matter,  especially  the  gatherings  of  Mr.  L.  Belding  in 
the  vicinity  of  the  Oulf  of  California. 

Nearly  a  quarter  of  a  century  ago  Mr.  John  Xantus,  an  accomplished 
naturalist  and  collector,  prosecuted  an  extended  exploration  to  Cape 
8aint  Lucas  and  the  southern  end  of  the  Gulf  of  California,  in  the  in- 
terest of  the  Smithsonian  Institution.  The  additions  made  by  that 
gentleman  to  our  knowledge  were  of  the  utmost  interest  and  impor- 
tance. 

Since  then  almost  nothing  has  been  done  in  that  region  until  in  1881, 
when,  at  the  suggestion  of  the  Institution,  Mr.  L.  Belding,  of  Califor- 
nia, undertook  to  revisit  the  same  region,  with  a  view  of  ascertaining 
what  changes,  if  any,  had  occurred  since  the  time  of  Mr.  Xantus,  and 
whether  any  additional  facts  or  species  could  be  obtained. 

Starting  on  his  mission  in  1881,  Mr.  Belding  was  occupied  at  La  Paz 
for  about  three  months,  from  the  middle  of  December  to  the  middle  of 
March,  making  side  trips  to  Espiritu  Santo  and  other  points  in  the 
vicinity. 

He  then  proceeded  to  Cape  Saint  Lucas  by  steamer,  and  fix>m  there  to 
Ban  Jos^,  where  he  remained  until  May  18,  with  occasional  excursions 
to  Miraflores,  after  which  he  returned  to  California. 

During  this  time  Mr.  Belding  gathered  a  great  many  extremely  ac- 
ceptable specimens,  which  were  duly  transmitted  to  the  Smithsonian 
Institution.  He  ascertained  that  most  of  the  species  which  were  found 
by  Mr.  Xantus,  and  supposed  to  be  peculiar  to  Cape  Saint  Lucas,  had 
quite  an  extended  distribution  northward,  although  he  was  unable  to 
define  exactly  their  limitations. 

His  collections  included  all  kinds  of  animals,  even  to  the  marine 
invertebrates,  some  plants,  and  some  very  interesting  archeeological 
objects. 
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During  a  good  part  of  the  time  his  hands  were  disabled  by  contact 
with  the  spines  of  the  cactas,  and  hd  was  consequently  unable  to  use 
them  in  preparing  skins  of  birds  to  the  extent  he  desired. 

Mr.  Belding  revisited  Lower  California  in  1882-'83,  arriving  at  Quay- 
maa  on  December  7,  during  which  time  he  collected  extensively  in  the 
vicinity. 

From  La  Paz  he  went  to  San  Jos6  del  Cabo,  and  then  proceeded 
to  Lagnana  for  the  purpose  of  making  explorations  in  the  Victoria 
Mountain. 

On  February  16,  having  been  joined  by  Dr.  Ten  Gate,  a  naturalist 
acting  in  behalf  of  the  museums  of  Leyden,  Holland,  and  who  had 
previously  been  in  Washington,  he  procee<led  to  a  point  about  50 
miles  north  of  Son  Jos^,  in  search  of  aboriginal  ruins  as  well  as  of  objects 
of  natural  history.  They  explored  the  region  pretty  thoroughly,  and 
ascended  the  mountain,  4,500  feet  in  height. 

In  the  beginning  of  March  the  two  gentlemen  again  started  from  Lft 
Paz  to  various  points  on  the  coast,  among  them  Ballena,  Las  Paritas, 
3an  Antonio,  San  Jacinto,  &c.  In  the  course  of  the  expedition  they 
found  some  aboriginal  remains  of  much  interest,  of  which  series  were 
collected  and  sent  to  Washington. 

Among  the  aboriginal  remains  were  some  curiously-marked  rock 
paintings,  which  attracted  much  interest. 

On  March  23  Mr.  Belding  returned  to  Guaymas,  from  which  point  he 
was  obliged  by  illness  to  return  home  to  California. 

Mr.  Emerich,  of  Guaymas,  has  also  laid  the  Institution  under  obli- 
gations by  transmitting  a  collection  of  stone  implements  of  very  re- 
markable character,  and  from  some  regions  previously  unrepresented. 

Mr.  H.  H.  Busby  has  completed  his  proposed  explorations  in  Ari- 
zona, esx>ecially  in  connection  with  its  botany.  A  series  of  his  collec- 
tions has  been  furnished  the  National  Museum,  as  also  a  collection  of 
photographs  representing  the  geological  and  archseological  features  of 
the  country. 

From  the  remaining  portions  of  the  United  States,  collections  have 
been  received  from  many  points,  and  representing  more  or  less  valaa- 
ble  material  in  archaeology,  natural  history,  mineralogy,  and  geology. 
These  will  all  be  duly  noted  in  the  report  of  the  assistant  director, 
Mr.  Goode. 

Parties  of  the  Geological  Survey,  under  Major  Powell,  have  secured 
an  immense  number  of  specimens^-those  of  fossils  and  rocks  by  the 
ton.  The  extensiV^e  collections  in  anthropology  made  by  Mr.  James 
Stevenson  in  New  Mexico  have  not  yet  been  received. 

A  large  collection  of  fossils,  reptiles,  and  fishes  has  been  furnished 
by  Mr.  George  Stolley,  of  Austin,  Tex. 

Dr.  Shufeldt,  of  the  Army,  while  stationed  at  Jackson  Barracks,  near 
New  Orleans,  devoted  himself  to  the  complete  exploration  of  the  nat- 
ural history  of  that  region ;  his  collections  being  especially  rich  in  rep- 
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tiles,  fishes,  and  insects.  He  also  secured  some  desirable  objects  from 
the  mounds  in  the  vicinity. 

Mr.  A.  A.  Eobinson,  chief  engineer  of  the  Atchison,  Topeka  and 
Santa  ¥6  Eailway,  presented  eighteen  boxes  of  samples  of  the  bailding 
stones  found  along  the  line  of  the  railway  mentioned,  constituting  a 
very  important  addition  tiO  the  building  stone  department  of  the  Na- 
tional Museum. 

An  almost  equally  valuable  collection  of  building  stones  from  North 
Carolina  was  presented  by  Professor  Kerr. 

Additional  collections  of  fossils,  bones,  &c.,  were  furnished  by  Mr. 
Crooks,  of  New  Iberia,  La. 

The  Atlantic  seaboard, — From  the  Atlantic  coast  of  the  TJuited  States 
the  most  important  collections  have  been  those  of  the  United  States 
Fish  Commission,  and  especially  from  the  work  of  the  steamer  Alba- 
tro88.  These  embrace  a  vast  variety  of  animal  species  for  the  most 
part  taken  in  depths  down  to  3,000  fathoms.  Over  thirty  new  species 
of  deep-sea  fishes,  of  remarkable  character,  were  obtained  during  the 
season.  It  is,  of  course,  understood  that  the  main  researches  into  the 
temperatures,  depths,  salinity  of  water,  and  other  indications  were  car- 
ried on,  as  well  as  the  collection  of  specimens. 

A  most  important  research  into  the  natural  history  of  the  Atlantic 
coast  of  the  United  States  has  been  carried  on  by  the  Institution  with 
the  co-operation  of  Mr.  S.  I.  Kimball,  Superintendent  of  the  Life-Sav- 
ing Service.  In  the  early  part  of  the  year  circulars  from  the  Instita- 
tion  were  distributed  by  Mr.  Kimball,  which  asked  for  telegraphic 
notification  of  the  occurrence  or  capture  of  any  remarkable  marine  ani- 
mal, and  its  careful  preservation  until  word  could  be  received  from  the 
Institution  in  regard  to  it. 

The  arrangement  made  by  the  Superintendent  of  the  Life-Saving 
Service,  early  in  the  year,  for  the  telegraphic  announcement  to  the 
Smithsonian  Institution,  of  the  stranding  of  marine  animals  has  already 
been  productive  of  important  results.  The  series  of  specimens  thus 
far  received  is  in  every  way  remarkable,  and  should  the  system  continue 
to  be  so  productive  it  is  impossible  to  say  what  good  may  not  result  to 
zoology.  The  first  specimen  received  was  that  of  a  shark  {Paetidotria^ 
microdon)  from  station  No.  10,  at  Amagansett,  N.  Y.,  Mr.  Joshua  B. 
Edwards,  keeper.  This  species  had  hitherto  been  captured  only  off 
the  coast  of  Portugal,  and  its  discovery  in  our  waters  was  a  matter  of 
great  interest  to  American  ichthyologists.  The  onfy  specimen  known 
to  be  preserved  besides  this  one  is  the  type  of  the  species. 

Shortly  after  this  shark  was  received  a  still  more  remarkable  animal 
was  announced  from  station  No.  8,  at  Spring  Lake,  New  Jersey,  Mr. 
Henry  S.  Howland,  keeper.  This  was  a  pigmy  sperm  whale,  entirely 
new  to  the  North  Atlantic,  and  apparently  new  to  science  as  well.  It 
has  been  provisionally  named  Kogia  Ooodei. 
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Few  specimens  of  this  genas  have  ever  been  collected,  and  these  from 
the  most  remote  parts  of  the  globe,  some  from  New  Zealand,  and  one 
from  Mazatlan  at  the  entrance  of  the  Gulf  of  California.  These  animals 
resemble  the  great  sperm  whale,  to  which  they  are  closely  related,  but 
do  not  seem  to  attain  a  length  of  more  than  nine  or  ten  feet,  and  are 
tally  the  pygmies  of  their  race.  The  New  Jersey  specimen  was  pecu- 
liarly interesting  in  that  it  was  a  female  with  young.  In  dissecting 
the  animal  a  foetus  fully  three  feet  long  was  found,  which  is  probably 
the  first  ever  seen  by  the  naturalist. 

The  enthusiasm  aroused  by  the  arrival  of  this  specimen  had  scarcely 
abated  when  the  stranding  of  another  cetacean  was  announced  from 
station  No.  17,  at  Bamegat  City,  N.  J.,  Mr.  J.  H.  Bidgway,  keeper. 
This  remarkable  animal  floated  in  upon  the  tide  and  was  secured 
by  Mr.  Ridgway  and  his  crew  after  considerable  exertion.  The  cura- 
tor of  mammals  and  an  assistant  were  dispatched  from  the  National 
Museum,  and  a  cast  of  the  exterior  was  made  and  the  skeleton  prepared 
for  shipment  to  Washington.  As  the  huge  animal  lay  upon  the  sand, 
the  question  of  its  identity  proved  quite  a  puzzling  one  to  the  zoologist 
who  viewed  it,  but  when  the  skull  was  cut  out,  it  was  at  once  apparent 
that  the  animal  belonged  to  the  whales  known  as  the  Ziphioids,  and 
probably  to  the  species  Ziphiua  cavirostriSy  an  animal  for  which  no  com- 
mon name  exists,  but  which  may  be  termed  a  bottle-nosed  whale.  It 
is  probably  the  second  specimen  ever  taken  on  the  coast  of  the  United 
States.  Ziphioid  whales  have  a  most  interesting  history.  In  ages 
past  they  were  very  abundant,  perhaps  as  much  so  as  the  common  por- 
poises of  to-day,  but  at  present  only  stragglers  are  found  in  remote 
quarters  of  the  globe.  It  would  seem  as  if  they  were  but  the  surviv- 
ing relics  of  a  great  race  which  sprung  into  existence,  reached  the 
maximum  of  its  abundance,  and  declined  long  ages  before  man  ap- 
peared on  earth. 

From  the  station  No.  25,  at  Fire  Island,  New  York,  Mr.  Daniel  S. 
Hubbard,  keeper,  and  the  station.  No.  37,  at  Turtle  Out,  New  Jersey, 
Mr.  Uriah  Cresse,  keeper,  came  two  specimens  of  a  porpoise,  which, 
unlike  the  cetaceans  which  have  been  already  referred  to,  is  of  common 
occurrence  on  our  Atlantic  coast  and  is  probably  also  represented  in 
£urox)ean  waters.  Th^  casts,  however,  which  the  National  Museum  was 
enabled  to  make  are  probably  the  first  of  the  species  in  any  museum 
in  the  country,  and  with  the  skeletons  which  were  preserved  form  an 
excellent  basis  for  comparison  with  other  forms.  The  animal  is  com- 
monly known  as  the  bottle- nose  dolphin,  and  is  identical  with  or  closely 
allied  to  the  species  Tursiops  truncatus. 

In  addition  to  the  shark  previously  mentioned,  several  peculiar  and 
interesting  fishes  have  been  received.  Among  these  is  a  fish  known  as 
the  '*star  gazer"  {Astrosa^pus  anoplus)  from  station  No.  6,  at  Deal's 
Island,  North  Carolina,  Mr  Malachi  Corbel,  keeper.    The  "  star  gazer '^ 
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is  a  soathem  species  which  occasionally  strays  northward  as  far  as 
Gape  God,  but  it  is  very  rare  in  mosenms.  A  very  closely  allied  species 
(Astroscopus  y-grcBcum)  is  said  to  possess  electrical  powers  in  life. 

From  station  No.  2,  at  Point  Jndith,  Rhode  Island,  Mr.  Herbert  M. 
Knowles,  keeper,  was  received  a  specimen  of  the  ^^lumpfish."  The 
^Mompfish"  as  a  rule  is  an  inhabitiint  of  colder  waters  than  that  in 
which  it  was  found.  The  "flute  mouth"  {Fi^tularia  serrata)^  from  the 
same  station,  is  a  very  rare  species  on  our  coast.  The  angel-fish  {Pom- 
acanthus  aureus)  taken  at  Bamegat  Oity,  N.  J.,  has  not  been  known 
hitherto  north  of  Florida. 

In  several  cases,  too,  the  keepers  of  the  light-houses  have  rendered 
services  similar  to  those  of  the  officers  of  the  life-saving  stations,  nota- 
bly Mr.  Burnham,  of  the  Gape  Ganaveral  light-house,  who,  at  the  request 
of  General  O.  £.  Babcock,  light-house  inspector,  collected  the  skulls  and 
bones  of  a  large  number  of  sperm  whales,  and  transmitted  them  to  the 
Institution.  The  keei>er  of  the  light-house  at  Monomoy  Point,  on  Gape 
God,  enabled  the  Institution  to  secure  the  first  specimen  recorded  on  the 
coast  of  the  United  States  of  the  small  fin-backed  whale,  ^Zc^nopfera 
rostrata, 

Mexico. — Since  the  completion  of  the  railway  lines  on  the  southern 
border  of  the  United  States,  and  extending  into  Mexico,  access  has 
been  easy  to  an  extremely  interesting  region  hitherto  more  or  less 
inaccessible,  and  several  parties  have  asked  and  obtained  assistance 
of  the  Smithsonian  Institution  in  carrying  on  their  researches.  Among 
these  Mr.  H.  H.  Rusby,  of  New  Jersey,  with  quite  a  large  party,  visited 
various  parts  of  Mexico  and  Arizona,  more  particularly  in  search  of 
botanical  novelties.  He  made  a  large  collection  of  photographs  of  the 
ancient  ruins,  of  which  a  series  has  been  presented  to  the  National  Mu- 
seum. The  facilities  extended  by  the  Institution  consisted  principally 
in  the  way  of  free  passes,  obtained  especially  for  the  occasion,  and  of 
transportation  of  specimens  from  various  points  to  Washington. 

Another  expedition  of  a  similar  character  has  been  arranged  for  dur- 
ing the  year,  under  the  direction  of  Mr.  G.  G.  Pringle,  of  Charlotte,  Vt. 
This  gentleman,  who  is  well  known  as  a  botanist,  will  visit  Northern 
Mexico,  and  in  return  for  the  facilities  extended  him  by  the  Institution 
will  supply  a  series  of  his  duplicates. 

Yucatan, — Mr.  George  F.  Gaumer,  formerly  of  Santa  F6,  N.  Mex., 
but  more  recently  of  Kansas  Gity,  Mo.,  resided  for  a  number  of  years  in 
Yucatan,  engaged  for  the  most  part  in  making  collections  of  specimens 
of  natural  history.  He  returned  to  New  York  with  a  large  collection, 
especially  of  birds,  many  of  which  proved  to  be  of  new  species.  Mr. 
Gaumer  has  recently  been  appointed  United  States  consular  agent  at 
Campeche,  to  which  point  he  will  proceed  early  in  the  coming  year,  and 
it  is  hoped  to  secure  his  services  in  completing  the  collections  of  the  nat- 
ural history  of  Yucatan  already  in  possession  of  the  National  Museum. 
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Cei^al  America, — By  fiir  the  most  importont  collections  received 
from  tills  region  is  the  series  of  casts  from  squeezes  taken  by  Mr.  Char* 
nay  in  the  course  of  his  explorations  of  Mexico  and  Central  America, 
prosecuted  largely  at  the  exx>en8e  of  Mr.  Pierre  Lorillard,  of  Kew  York* 
It  is  well  known  that  Mexico  and  several  States  of  Central  America 
prohibit  absolutely  the  removal  from  their  borders  of  native  antiquities, 
and  it  has,  thereforCi  become  almost  impossible,  even  as  a  smuggling 
operation,  to  take  away  any  but  the  smaller  and  more  portable  objects. 
Mr.  Gharnay,  however,  was  i)ermitted  to  copy  what  he  pleased,  and  in 
the  vicinity  of  the  ruins  of  Palenque,  Uxmal,  and  other  localities  he  suc- 
ceeded in  obtaining  the  material  with  which,  on  his  return  to  Paris,  he 
made  two  sets  of  casts.  Of  these,  one  became  the  property  of  the 
French  Government,  and  the  other  of  Mr.  Lorillard,  who  kindly  trans- 
ferred it  to  the  National  Museum,  and  paid  the  expenses  of  a  suitable 
person  to  accompany  the  specimens  from  Paris  to  Washington,  and  to 
erect  them  in  a  room  assigned  for  the  purpose.  This  room  has  been 
made  the  depository  of  all  other  collections  of  a  sinjilar  character  from 
the  same  region.  These  include  a  large  number  of  statues  obtained 
along  the  lino  of  the  Costa  Bica  Railroad,  and  supplied  by  Mr.  Minor 
G.  Keith,  engineer  of  the  road.  Statues  obtained  in  the  same  region 
have  also  been  supplied  by  Mr.  Nutting  and  Mr.  Harrington. 

A  very  important  exploration  of  Central  America,  carried  on  under 
the  direction  of  the  Institution,  was  conducted  by  Prof.  Charles  H.  Gil- 
bert and  Mr.  0.  C.  Nutting,  both  aided  in  every  possible  way,  first  by 
the  issue  of  free  passes  on  the  part  of  the  Pacific  Mail  Steamship  Com* 
pany,  and  then  by  the  hearty  co-operation  of  Capt.  John  M.  Dow,  the 
agent  of  that  company  at  Panama.  Mr.  Gilbert  devoted  himself  to  the 
study  of  the  ichthyology  of  the  two  shores  of  the  isthmus,  and  collected 
a  large  number  of  species,  including  many  new  to  scieuce.  These  were 
by  permission  taken  to  the  State  University  at  Bloomington,  Ind., 
where,  unfortunately,  they  were  nearly  all  destroyed  by  the  disastrous 
fire  in  which  the  museum  of  the  university  was  consumed. 

Mr.  Nutting's  work  was  prosecuted  mainly  in  Costa  Eica,  and  he 
brought  back  a  valuable  collection  of  birds  and  other  objects,  as  well  as 
aome  extremely  interesting  antiquities.  Among  these  was  a  large  stone 
image,  nearly  perfect  in  its  character.  His  most  important  acquisitions 
were  made  on  the  San  Juan  River,  at  which  point  six  new  species  of 
birds  were  secured. 

Mr.  J.  C.  Zeledon,  of  San  Jos^,  Costa  Bica,  also  furnished  a  continu- 
ation of  the  results  of  his  extensive  explorations  into  the  natural  history 
of  his  native  country. 

A  large  collection  of  pottery,  stone  implements,  and  some  of  metal, 
made  in  Chiriqui,  by  Mr.  James  McNeill,  was  received  by  the  Institu- 
tion during  the  year. 

The  services  of  the  United  States  Government  were  invoked  by 
G;;;atemala  in  the  selection  of  an  astronomer  to  take  charge  of  the  run- 
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ning  of  a  boundary  line  between  that  coontry  and  Mexico,  and  to  re^ 
resent  it  officially  on  that  occasion.  Prof.  Miles  Bock,  of  the  Washing- 
ton Observatory,  was  selected  for  the  position  in  question,  and  kindly 
offered  his  seryices  to  the  Institution  in  any  practicable  way  that  might 
be  designated. 

As  it  is  believed  that  the  region  to  be  traversed  by  the  commission 
contains  many  interesting  archaeological  remains,  Professor  Bock  was 
requested  to  secure  photographs  or  drawings  of  as  many  of  these  as 
possible,  as  well  as  to  obtain  any  portable  specimens.  To  this  he 
kindly  assented,  and  on  his  departure,  in  mid-summer,  he  carrie<l  with 
him  a  photographic  outfit,  furnished  by  the  Institution.  Much  is  ex- 
pected from  Professor  Bock's  labors,  as  he  is  an  accomplished  specialist, 
as  well  as  being  versed  in  photographic  manipulation. 

• 
South  America. — Not  much  material  of  importance  has  come  to  hand 

from  South  America,  with  the  exception  of  a  large  collection  of  rare 

and  remarkable  Peruvian  pottery,  presented  by  Mr.  W.  W.  Evans. 

Lieutenant  Very,  of  the  Navy,  also  furnished  some  specimens  ftom 

Patagonia. 

Japatij  Ohinaj  and  Corea, — In  previous  reports  reference  ha«  been 
made  to  the  important  work  prosecuted  by  Mr.  P.  L.  Jouy  in  China,  a 
region  first  visited  by  him  in  connection  with  the  service  of  the  United 
States  steamer  Palos,  After  the  completion  of  his  engagement  on  the 
Palo8y  Mr.  Jouy  remained  in  Japan,  where,  with  the  kind  aid  of  Messrs. 
Owston,  Snow  &  Co.,  he  was  enabled  to  prosecute  his  explorations  in 
certain  little-known  portions  of  the  empire.  The  collections  sent  by 
him  relate  to  all  branches  of  zoology  as  well  as  to  archseology,  and  have 
proved  to  be  of  extreme  interest.  Through  his  exertions  the  National 
Museum  now  possesses  very  good  collections  of  the  birds  of  Japan,  the 
fishes,  in  large  part,  having  previously  been  received  through  the  mu- 
seum at  Tokio. 

On  the  opening  of  intercourse  with  Corea,  Mr.  Jouy  accompanied 
Minister  Foster,  and  was  enabled  to  obtain  facilities  for  further  re- 
search, the  results  of  which  have  not  been  received.  Ensign  Bemadou, 
one  of  the  naval  officers  detailed  by  the  Department  for  service  in  the 
National  Museum,  volunteered  for  service  in  Corea,  and  was  ordered 
thither  by  the  Department,  to  prosecute  his  explorations  under  the 
auspices  of  the  Smithsonian  Institution.  Well  trained  in  chemistry, 
mineralogy,  and  geology,  Mr.  Bemadou  expects  to  make  some  impor- 
tant researches  in  those  branches,  as  well  as  in  anthropology  and  gen- 
eral natural  history. 

Other  Countries. — The  collections  from  the  other  parts  of  the  globe 
have  not  been  of  much  importance,  in  view  of  the  fact  that  the  Institu- 
tion occupies  itself  but  litUe  in  explorations  in  the  Old  World,  believing 
that  this  is  best  done  by  agencies  in  Europe.    Collections  in  materia 
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medica  have  been  received  from  the  OoverniDent  authorities  in  Oal- 
catta  and  Madras,  as  also  from  the  directors  of  the  mnsenm  at  Korra- 
chee,  in  India. 

During  the  performance  of  his  functions  as  Fishery  Commissioner  to 
the  London  Fishery  Exhibition,  Mr.  Goode,  Assistant  Director  of  the 
National  Museum,  obtained  a  number  of  desirable  collections  in  ex- 
change, and  these  have  added  materially  to  oar  knowledge,  especially 
of  the  ichthyology  of  Europe. 

PUBLIOATIONS. 

Smithsonian  Cofitributions  to  Knowledge. — During  the  past  year  a  me- 
moir was  published  belonging  to  the  quarto  series  of  Smithsonian  pub- 
lications, entitled  "  On  the  contents  of  a  bone-cave  in  the  island  of  An- 
guilla  (West  Indies)."  By  Edw.  D.  Cope.  It  gives  a  description  of  the 
fossil  vertebrates,  shells,  and  also  of  the  indications  of  human  occupa- 
tion discovered  during  the  excavation  of  a  cave  in  the  West  Indian 
island  of  Anguilla. 

The  remains  were  first  discovered  in  1868,  and  brief  notices  of  them 
made,  but  the  publication  of  a  full  account  was  delayed  in  the  hope 
that  other  objects  might  be  added  to  the  collection.  The  memoir  was 
submitted  to  the  Institution  in  1878,  but  the  ot^er  works  in  progress 
prevented  its  publication  until  last  year. 

The  importance  of  the  subject  is  shown  by  the  fact  that  it  is  the  first 
investigation  of  the  life  of  the  cave  age  in  the  West  Indies;  that  it  gives 
the  first  reliable  indication  of  the  period  of  submergence  and  hence  of 
separation  of  the  West  Indian  islands ;  that  it  furnishes  the  first  evi- 
dence as  to  the  antiquity  of  man  in  the  West  Indies,  and  that  it  de- 
scribes some  very  peculiar  forms  of  animal  life  not  previously  known. 

The  paper  consists  of  34  pages,  and  contains  5  plates,  with  105  fig- 
ares,  the  illustrations  being  made  particularly  full  on  account  of  the 
archaeological  interest  attaching  to  those  animals  which  were  probably 
the  contemporaries  of  the  earliest  men  of  tropical  America. 

Smithsonian  Miscellaneous  Collections. — For  several  years  past  the  In- 
stitution has  expended  a  considerable  portion  of  its  publishing  fund  in 
reproducing,  in  the  Smithsonian  Miscellaneous  Collections,  the  Bulle- 
tins and  Proceedings  of  the  National  Museum  ;  as  also  the  Proceedings 
of  the  Philosophical,  Anthropological,  and  Biological  Societies  of  Wash- 
ington, this  being  considered  strictly  germane  to  the  plan  of  the  Institu- 
tion and  representing  both  divisions  of  its  functions — the  increase  and 
the  diffusion  of  knowledge.  The  stereotype  plates  are  furnished  free  of 
cost,  leaving  only  the  press-work  and  paper  to  be  provided  for. 

By  publishing  these  works  in  the  series  of  Smithsonian  Miscellaneous 
Collections  they  are  placed  in  all  the  principal  libraries  and  establish- 
ments for  research  throughout  the  world ;  the  cost  to  the  Institution 
being  simply  that  of  press- work  and  paper.  This  is  the  only  mode  by 
which  ample  publication  can  be  secured. 
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Four  volames  of  this  series  have  been  gathered  and  pablished  during 
the  year,  some  of  the  constituent  papers  of  which  (it  is  to  be  understood) 
had  been  previously  issued  separately. 

Volume  XXIV  contains  but  one  article,  and  comprises  in  all  1,081 
pages.  The  article  is  entitled  ^'  Synopsis  of  the  Fishes  of  North  Amer- 
ica."   By  David  S.  Jordan  and  Charles  H.  Gilbert.   1882.   8vo.    1074  pp. 

Volume  XXV  contains  five  articles,  comprising  in  all  786  pages. 
Article  1,  "Bulletin  of  the  Philosophical  Society  of  Washington,"  Vol. 
IV,  October  9, 1880,  to  June  11, 1881.  8vo.  1883.  189  pp.  Article  2, 
"Bulletin  of  the  Philosophical  Society  of  Washington,"  Vol.  V,  Octo- 
ber 8,  1881,  to  December  16,  1882.  8vo.  1883.  189  pp.  Article  3, 
"Transactions  of  the  Anthropological  Society  of  Washington,"  Vol.  I^ 
February  10, 1879,  to  January  17, 1882.  8vo.  1882.  142  pp.  Article  i, 
"Abstract  of  Transactions  of  the  Anthropological  Society  of  Washing- 
ton," from  March  4,  1879,  to  January  18,  1881.  8vo.  1883.  150  pp. 
Article  5,  "Proceedings  of  the  Biological  Society  of  Washington  (with 
the  addresses  read  on  the  occasion  of  the  Darwin  Memorial  Meeting, 
May  1 2, 1882),"  Vol.  I,  November  19, 1880,  to  May  26, 1882.  8vo.  1883. 
110  pp. 

Volume  XXVI  contains  four  articles,  comprising  in  all  867  pages, 
with  70  illustrations.  Article  1,  "  The  Toner  Lecture,  No.  VII,  Sug- 
gestions for  the  Sanitary  Drainage  of  Washington  City."  By  George  E. 
Waring,  jr.  8vo.  June,  1880.  26  pp.  Article  2,  "List  of  Foreign 
Correspondents  of  the  Smithsonian  Institution,  corrected  to  January, 
1882."  8vo.  April,  1882.  174  pp.  Article  3,  "Additions  and  Correc- 
tions to  the  List  of  Foreign  Correspondents,  to  January,  1883."  8vo. 
1883.  56  pp.  Article  4,  "  Classification  of  the  Coleoptera  of  North 
America."  By  John  L.  Le  Conte  and  George  H.  Horn.  8vo.  1883. 
605  pp. 

Volume  XXVII  contains  four  articles,  comprising  in  all  815  pages. 
Article  1,  "  The  Constants  of  Nature,  Part  IV,  Atomic  Weight  Deter- 
minations 5  a  Digest  of  the  Investigations  published  since  1814."  By 
George  F.  Becker.  8vo.  1880.  152  pp.  Article  2,  "The  Constants  of 
Nature,  Part  V,  a  Recalculation  of  the  Atomic  Weights."  By  Frank 
Wigglesworth  Clarke.  8vo.  1882.  293  pp.  Article  3,  "Catalogue  of 
Publications  of  the  Smithsonian  Institution  (1846-1882),  with  an  Alpha- 
betical Index*  of  Articles  in  the  Smithsonian  Contributions  to  Knowl- 
edge, Miscellaneous  Collections,  Annual  Reports,  Bulletins  and  Proceed- 
ings of  the  IT.  S.  National  Museum,  and  Eeport  of  the  Bureau  of  Eth- 
nology.''   By  William  J.  Ehees.    8vo.    1882.    342  pp. 

The  separate  papers  under  this  class  published  during  the  year  are 
the  following: 

No.  479.  The  Report  of  the  Secretary  of  the  Smithsonian  Institution, 
for  the  year  1881,  to  the  Board  of  Regents  of  the  Institution.  This  was 
not  actually  published  till  1883.    It  is  an  octavo  pamphlet  of  53  pp. 

No.  480.  "Classified  List  of  Publications  of  the  Smithsonian  Institu- 
tion.''   8vo.    24  pp. 
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No.  481.  ^^  Miscellaneous  Papers  relating  to  Anthropology,''  from  the 
Annaal  Beport  for  1881.    8vo.    160  pp. 

No.  482,  also  from  the  Beport  for  1881,  on  <<  Tnckahoe,  or  Indian 
Bread,''  by  Prof.  J.  Howard  Gore,  was  noticed  in  the  Beport  for  1882 
(pp.  23,  24),  bnt  was  not  actually  issued  till  the  spring  of  1883  8vo. 
15  pp. 

Nos.  483,  484,  485,  486, 487,  and  488.  Accounts  of  Progress  in  Astron- 
omy, Meteorology,  Physics  and  Chemistry,  Botany,  Zoology,  and  An- 
thropology, for  the  year  1881,  were  not  published  till  1883. 

No.  490.  << Additions  and  Corrections  to  the  List  of  Foreign  Corre- 
spondents, to  January,  1883."    8vo.    56  pp. 

No.  491.  ^'Beport  of  the  National  Museum  Building  Commission,  and 
of  the  Architects,  January,  1882."    8  vo.    10  pp. 

No.  498.  "  Bulletin  of  the  Philosophical  Society  of  Washington,  Vol. 
IT,  October  9, 1880,  to  June  11, 1881."  8vo.  189  pp.  Illustrated  with 
1  map  and  2  plates. 

No.  499.  <*  Proceedings  of  the  Biological  Society  of  Washington  (with 
the  addresses  read  on  the  occasion  of  the  Darwin  Memorial  Meeting, 
May  12,  1882),  Vol.  I,  November  19,  1880,  to  May  26,  1882."  8vo. 
110  pp. 

No.  502.  '< Abstract  of  Transactions  of  the  Anthropological  Society 
of  Washington,  from  March  4, 1879,  to  January  18, 1881."    8vo.    150  pp. 

No.  503.  <<  Bulletin  of  the  PhUosophical  Society  of  Washington,  Vol. 
V,  October  8, 1881,  to  December  16, 1882."  8vo.  189  pp.  Illustrated 
with  2  maps. 

No.  507.  The  "  Classifieatian  of  Ooleoptera  of  North  America,"  by  Drs. 
J.  L.  Le  Oonte  and  George  H.  Horn  (referred  to  in  the  last  report), 
has  been  published  during  1883.  The  first  edition  of  this  work  was 
published  in  1861-'62,  and  ended  with  the  Cerambycidse.  Within  the 
last  twenty  years  not  only  have  the  collections  of  Coleoptera  largely 
iBcreased,  but  many  new  genera  have  been  discovered.  The  authors 
have  carefully  examined  all  the  new  material,  studied  all  the  works  by 
foreign  authors,  and  now  present  this  volume  as  combining  all  the 
literature  of  the  subject.  Its  value  is  much  increased  by  the  addition 
of  a  bibliography  prepared  by  Mr.  Samuel  Henshaw,  of  Boston.  The 
introduction  describes  the  peculiar  characteristics  of  coleopterous  in- 
sects, defines  their  classes,  and  is  illustrated  by  67  figures  of  antennse, 
mouth  parts,  thoraxes,  legs,  claws,  &c.  It  forms  an  octavo  volume  of 
006  pages. 

No.  520.  The  *' Beport  of  the  Secretary  of  the  Smithsonian  Institu- 
tion, for  the  year  1882,  to  the  Board  of  Begentsof  the  Institution,"  is  an 
octavo  pamphlet  of  56  pp. 

No.  524.  <' Beport  of  the  Assistant  Director  of  the  United  States  Na- 
tional Museum,  O.  Brown  Ooode,  for  the  year  1882."  Addresse4  to 
Prof.  S.  F.  Baird.    8vo.    145  pp. 

No.  525.  '^ An  Account  of  the  Progress  in  Astronomy  in  the  year  1882." 
By  Prof.  £dward  S.  Holdon.    8vo.    48  pp. 
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No.  526.  ^'An  Aocoont  of  the  Progress  iu  Geology  in  the  years  1881- 
1882."    By  Dr.  T.  Sterry  Hunt.    8vo.    21  pp. 

Ko.  627.  "An  Accoant  of  the  Progress  in  Geography  in  the  year  1882." 
By  Commander  F.  M.  Green,  IT.  S.  K.    8vo.    18  pp. 

Ko.  528.  An  Accoant  of  the  Progress  in  Meteorology  in  the  year  1882.'^ 
By  Prof.  Cleveland  Abbe.    8vo.    99  pp. 

No.  529.  "An  Accoant  of  the  Progress  in  Physics  in  the  year  1882.'^ 
By  Prof.  Greorge  F.  Barker.    8vo.    50  pp. 

No.  530.  "An  Accoant  of  the  Progress  in  Chemistry  in  the  year  1882.*^ 
By  Prof.  H.  Carrington  Bolton.    8vo.    23  pp. 

No.  531.  "An  Accoant  of  the  Progress  in  Mineralogy  in  the  year 
1882.^^    By  Prof.  Edward  S.  Dana.    8vo*    17  pp. 

No.  532.  "An  Accoant  of  the  Progress  in  Botany  in  the  year  1882.^^ 
By  Prof.  William  G.  Farlow.    8vo.    13  pp. 

No.  533.  "An  Accoant  of  the  Progress  in  Zo51ogy  in  the  year  1882.^ 
By  Prof.  Theodore  Gill.    8vo.    68  pp. 

No.  534.  "An  Accoant  of  the  Progress  in  Anthropology  in  the  year 
1882."    By  Prof.  Otis  T.  Mason.    8vo.    41  pp. 

No.  535.  "  Miscellaneons  Papers  relating  to  Anthropology.''  Published 
in  the  Annaal  Smithsonian  Eeport  for  1882.  By  Don  Leon  Fernandez^ 
R  T.  Bron,  George  C.  Van  Allen,  James  M.  Williamson,  William  Mc- 
Adams,  John  G.  Henderson,  G.  W.  Homsher,  J.  P.  MacLean,  James 
M.  NaU,  Benjamin  W.  Kent,  J.  Francis  Le  Baron,  M.  H.  Simons,  John 
P.  Smith,  H.  E.  Chase,  and  J.  F.  Bransford.  Followed  by  brief  abstracts 
from  the  anthropological  correspondence  of  the  Institntion.  Forming  in 
all  an  octavo  pamphlet  of  155  pp.,  illustrated  with  48  maps  and  figures. 

No.  537.  A  sketch  map  of  the  District  of  Columbia  (12  inches  square)^ 
indicating  the  localities  of  aboriginal  remains;  by  L.  P.  Kengla. 

No.  543.  "  Bulletin  of  the  Philosophical  Society  of  Washington."  VoL 
VI.    January  3, 1883,  to  December  19, 1883.    8vo.    168  pp. 

No.  544.  "Transactions  of  the  Anthropological  Society  of  Washing-^ 
ton."  Vol.  II.  February  1,  1882,  to  May  15,  1883.  8vo.  211  pp^ 
Illustrated  with  43  figures. 

No.  560.  "Beport  on  the  Pharmacopseias  of  all  Nations."  By  Dr.. 
James  M.  Fhnt,  U.  S.  N.  (Extracted  from  the  report  of  the  Surgeon- 
General  of  the  U.  S.  Navy  for  1882.)    8vo.    28  pp. 

"  Oeneral  Catalogue  of  Sdentifio  Periodicals,^ — ^The  publication  of  this- 
work  by  Dr.  H.  Carringt/On  Bolton,  of  Trinity  College,  Hartford,  Conn.,, 
has  been  continued  during  the  year,  344  pages  having  been  printed  and 
stereotyped.  Extra  proofs  of  each  signature  are  printed  and  distributed, 
to  about  50  public  libraries,  with  the  request  that  they  be  returned  with 
the  titles  checked  of  those  works  possessed  by  each  library.  Complete 
sets  are  marked  with  a  "C,"  nearly  complete  sets  with  "Inc.^  written^ 
on  the  margin.  In  the  appendix  to  the  work  it  is  proposed  to  give  a. 
list  of  all  the  libraries  in  which  any  of  the  periodicals  cited  may  be* 
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fonnd.  This  will  add  mach  to  the  value  of  the  catalogae,  and  the 
prompt  lesponse  and  ready  cooperation  of  librarians  in  this  enterprise 
is  very  gratifying. 

Professor  Bolton's  catalogue  is  intended  to  include  independent  jour- 
nals in  every  branch  of  science,  both  pure  and  applied.  Transactions 
of  societies  are  generally  excluded,  as  well  as  medical  and  art  journals. 

Physical  and  Meteorological  Tables, — ^This  work,  published  by  the  In- 
stitution in  1852  (212  pages),  and  revised  in  1859  (638  pages),  has  been 
taken  up  by  the  author^  Prof.  A.  Guyot,  of  Princeton,  N.  J.,  with  the 
purpose  of  adding  new  and  important  tables  and  carefully  revising  the 
old  ones.  This  has  been  a  labor  requiring  much  time,  and  has  occupied 
several  years.  The  manuscript  was,  however,  completed  and  sent  ta 
press  in  1883,  and  the  printing  has  proceeded  as  rapidly  as  the  nature 
of  the  work  would  permit. 

The  volume  will  be  published  during  the  year  1884,  and  will  doubt- 
less be  in  great  demand,  as  very  few  of  the  publications  of  the  Insti- 
tution have  met  with  such  steady  call  as  the  former  editions  of  these 
tables. 

Bulletins  of  the  National  Museum. — An  additional  series  of  publications 
lately  included  in  the  Miscellaneous  Collections  consists  of  the  Bulletins 
of  the  United  States  l^ational  Museum,  primarily  printed  under  the  di- 
rection of  the  honorable  Secretary  of  the  Interior.  This  series  was  in- 
stituted for  the  purpose  of  furnishing  a  prompt  publication  of  original 
descriptions  of  the  specimens  received  by  the  Museum,  many  of  which 
are  new  to  science,  as  well  as  of  presenting  such  other  interesting  in- 
formation on  subjects  of  biology  as  may  be  given  by  its  collaborators^ 
From  the  stereotyped  plates  thus  produced  a  supplementary  edition  is 
printed  off  by  the  Institution,  and  distributed  among  its  numerous  cor- 
respondents in  the  same  manner  as  its  other  publications.  The  following- 
bulletins  were  published  during  the  year: 

Bulletin  No.  16  (Smithsonian  No.  492)  contains  a  ^^  Synopsis  of  the 
Fishes  of  North  America.^'  By  David  S.  Jordan  and  Charles  H.  Gilbert. 
The  table  of  contents  of  this  elaborate  work  occupies  47  pages,  and  the 
work  itself  forma  an  octavo  volume  of  1018  pages. 

Bulletin  No.  20  (Smithsonian  No.  508),  the  first  of  a  proposed  series 
of  extended  catalogues  of  the  writings  of  American  naturalists,  com- 
prises a  bibliography  of  "  The  Published  Writings  of  Spencer  Fullerton 
Baird  from  1843  to  1882."  By  George  Brown  Goode,  Assistant  Director 
of  the  National  Museum.  The  work  is  prefaced  by  a  biographical  sketch 
of  Professor  Baird  of  9  pages,  and  includes  (1)  a  ''  Chronological  Cata- 
logue" of  his  published  writings  (forming  the  bulk  of  the  volume);  (2> 
a  ^'  Systematic  Catalogue,"  in  which  the  various  species  described  or 
treated  of  are  arranged  in  the  order  of  biologic  classification ;  (3)  a 
<^  List  ot  Species  Discussed  and  Illustrated,"  similarly  classified.  The 
whole  forms  an  octavo  volume  of  393  pages. 
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Balletin  No.  24  (Smithsonian  No.  493)  contains  a  <<  Check-List  of 
North  American  Beptilia  and  Batrachia,  with  catalogue  of  specimens 
in  the  United  States  National  Mnseam."  By  Dr.  H.  0.  Tarrow.  8vo. 
255  pp. 

A  brief  abstract  of  the  preceding  (Smithsonian  No.  517)  is  a  ^<  Cheek- 
List  of  North  American  Beptilia  and  Batrachia,  based  on  specimens 
contained  in  the  United  States  National  Maseam,"  by  Dr.  H.  C.  Tarrow. 
8vo.  28  pp.  For  the  convenience  of  collectors,  this  list  has  been 
printed  on  the  right-hand  page  only. 

Bulletin  No.  26  (Smithsonian  No.  500)  is  an  ^^Avifanna  Columbiana: 
being  a  list  of  birds  ascertained  to  inhabit  the  District  of  Columbia, 
with  the  times  of  arrival  and  departure  of  such  as  are  non-residents, 
and  brief  notices  of  habits,  etc"  By  Drs.  Elliott  Cones  and  D.  Webster 
Prentiss.  This  is  the  second  edition,  revised  to  date  and  much  enlarged, 
of  the  Catalogue  of  the  Birds  of  the  District  of  Columbia,  prepared  by 
the  same  authors  twenty  years  ago,  and  published  in  1802  in  the  Annual 
Beport  of  the  Smithsonian  Institution  for  1861.  The  present  edition 
has  been  entirely  rewritten  to  embrace  all  the  additions  which  have 
been  made  to  the  list  during  the  interval  between  the  two  editions,  to- 
gether with  a  review  of  the  changes  the  Avifauna  has  undergone,  a 
sketch  of  the  topography  of  the  District  with  reference  to  the  haunts 
and  habits  of  its  birds,  and  much  other  new  matter ;  and  is  handsomely 
illustrated  with  wood-cuts  or  lithographs.  It  appears  as  one  of  the  series 
of  natural  history  monographs  of  the  District,  following  the  Flora  re- 
cently published,  and  to  be  succeeded  by  articles  upon  other  depart- 
ments of  the  Fauna. 

It  forms  an  octavo  of  138  pages,  with  a  full-page  illustration  of  rail 
shooting  on  the  Anacostia  marshes.  District  of  Columbia,  and  folded 
colored  maps  of  the  Potomac  Biver  region,  of  the  Bock  Creek  region, 
and  of  the  Eastern  Branch  or  Anacostia  Biver  region  of  the  District  of 
Columbia;  also  a  large  map  of  Washington  and  vicinity. 

Proceedings  of  the  National  Museum. — This  is  an  allied  series  of  pub- 
lications, designed  to  furnish  to  naturalists  early  announcements  and 
descriptions  of  specimens  received,  more  particularly  when  of  new 
species. 

Volume  y  of  the  Proceedings  of  the  United  States  National  Museum 
was  completed  during  the  year.  It  contains  memoirs  by  numerous  con- 
tributors, and  comprises  714  octavo  pages. 

Proceedings  No.  19  (Smithsonian  No.  539)  contains  a  "  Classification 
of  the  Materia  Medica  collection  of  the  U.  S.  National  Museum  and  cata- 
logue of  specimens."    By  James  M.  Flint.    8vo.    45  pp. 

Educational  series  (Smithsonian  No.  516),  '<  List  of  duplicate  marine 
invertebrates  distributed  by  the  U.  S.  National  Museum."  Prepared 
by  B.  S.  T^rr,  under  the  direction  of  Richard  Bathbun.    8vo.    5  f  p. 
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Prooeedings  No.  20  (Smithsonian  No.  541),  a  circular  '^  Bequest  for 
Specimens  of  Drugs  and  Information  concerning  them."    8vo.    1  p. 

Smithsonian  Annual  Report — The  Annual  Beport  of  the  Regents  to 
Congress  for  1881  was  transmitted  on  the  Ist  of  March,  1882,  but  copies 
were  not  received  from  the  Public  Printer  until  October,  1883. 

Its  contents  were  referred  to  in  the  last  report. 

The  report  for  the  year  1882  was  Hent  to  Congress  on  the  19th  Janu- 
ary*, 1883,  but  copies  have  not  yet  been  received  for  distribution. 

It  will  include  the  Journal  of  Proceedings  of  the  Board  of  Begents, 
with  the  reports  of  the  Secretary  and  the  Executive  Committee.  The 
'<  General  Appendix  "  contains  the  continuation  of  the  record  of  recent 
scientific  progress  commenced  in  the  Annual  Beport  for  1880,  and  con- 
sists of  the  following  articles: 

Account  of  recent  progress  in  Astronomy,  by  Prof.  E.  S.  Holden. 

Account  of  recent  progress  in  Geology,  by  Prof.  T.  S.  Hunt. 

Account  of  recent  progress  in  Geography,  by  Commander  F.  M. 
Green. 

Account  of  recent  progress  in  Meteorology,  by  Prof.  C.  AbbCt 

Account  of  recent  progress  in  Physics,  by  Prof.  G.  F.  Barker, 

Account  of  recent  progress  in  Chemistry,  by  Prof.  .H.  C.  Bolton. 

Account  of  recent  progress  in  Mineralogy,  by  Prof.  E.  S.  Dana. 

Account  of  recent  progress  in  Botany,  by  Prof.  W.  G,  Farlow. 

Account  of  recent  progress  in  Zoology,  by  Prof.  Th.  Gill. 

Account  of  recent  progress  in  Anthropology,  by  Prof.  O.  T.  Mason. 

Miscellaneous  papers  and  extracts  teom  correspondence  on  Anthro- 
pology. 

ASTRONOMICAL  ANNOUNOEMENTS  BT  TELEGRAPH. 

During  the  past  year  an  important  change  has  been  made  in  the  di- 
rectorship of  the  astronomical  telegraphy  so  long  undertaken  by  this 
Institution.  It  was  stated  in  the  last  report  that  the  ^^  Science  Observer  " 
of  Boston,  under  the  editorship  of  John  Bitchie,  jr.,  of  the  Harvard 
College  Observatory,  had  for  some  time  past  supplemented  this  work  by 
issuing  "special  circulars"  famishing  successive  elements  and  ephe- 
merides  of  observed  comets,  &c.,  and  also  by  frequently  telegraphing  the 
same  by  cable  dispatches  in  a  peculiar  phrase  code  adopted  for  this 
purpose. 

On  being  informed  that  this  enteri^rising  agency  was  willing  and  pre- 
pared to  take  the  entire  charge  of  the  iiystem,  the  Smithsonian  Insti- 
tution,  agreeably  to  its  settled  policy  not  to  expend  its  energies  on  in- 
terests otherwise  provided  for,  expressed  its  readiness  to  transfer  the 
control  of  this  useful  service  to  the  Harvard  College  Observatory,  on 
the  formal  acceptance  of  the  same  by  its  director,  Prof.  Edward  C. 
Pickering.  The  principal  portion  of  the  correspondence  relative  to  this 
matter  is  presented  in  the  appendix  to  this  report.  On  the  receipt  of 
U,  Mis.  69 3 
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Professor  Pickering's  reply  the  following  circular  was  pablished  aud 
distributed  to  ail  our  astronomical  correspondents : 

"  Smithsonian  Institution, 
"  Washington^  D.  C,  January  10,  1883. 

^^Arrangements  having  been  completed  with  the  director  of  the  Har- 
vard College  Observatory  for  conducting  the  system  of  telegraphic  an- 
nouncements of  astronomical  discoveries,  which  was  established  by  this 
Institution  in  1873,  you  are  hereby  informed  that  from  and  after  this 
date  the  American  center  of  reception  aud  distribution  of  such  an- 
nouncements will  be  '  The  Harvard  College  Observatory,  Cambridge, 
Mass.,'  to  which  address  all  astronomical  telegrams  should  in  future 
be  sent.  It  is  hoped  and  believed  that  this  transfer  of  a  highly  impor- 
tant service  will  pro\'e  beneficial  to  the  interests  of  astronomical  science.'" 

Thus  the  work  of  receiving  and  distributing  transatlantic  announce- 
ments of  astronomical  discoveries,  established  and  faithfully  conducted 
by  this  Institution  for  the  past  ten  years,  has  been  committed  to  other,  and 
we  feel  assured  worthy,  hands.  It  is  believed  that  astronomical  inter- 
ests will  be  benefited  by  the  transfer ;  and  while  retiring  from  its  future 
charge,  we  shall  always  be  ready  to  co-operate  as  far  as  practicable  in 
this  important  field  ^'  for  the  diffusion  of  knowledge." 

This  notice  will  properly  close  with  a  copy  of  the  circular  prepared 
by  Professor  Pickering  (dated  February  14,  1883)  on  assuming  the 
charge : 

^^  Circular  relative  to  the  collection  and  distribution  of  astronomical  in 
t^lligence. — The  arrangements  described  in  this  circular  have  been  mad< 
in  order  to  render  the  transmission  of  astronomical  intelligence  mon 
speedy  and  accurate. 

^<An  association  of  about  fifty  European  observatories  has  receutlj 
been  formed,  with  its  headquarters  at  the  Boyal  Observatory,  Kiel, 
Germany,  directed  by  Professor  Krueger,  who  has  taken  charge  of  thi 
business  of  the  association.  Connections  by  cable  have  been  established 
witli  South  America,  South  Africa,  and  Australia,  and  the  Harvard 
College  Observatory  ha«  been  requested  to  co-operate  with  it  in  tht 
United  States,  by  receiving  aud  distributing  in  this  country  the  tele 
graphic  information  sent  from  Kiel,  and  by  forwarding  to  Kiel  by  tele- 
gra])h  any  similar  information  of  importance  collected  from  Americ^iu 
ststrononi'ers.  By  the  courtesy  of  Professor  Baird,  Secretary  of  the 
Smithsonian  Institution,  the  function  hitherto  performed  by  the  Insti- 
tution, of  collecting  and  transmitting  announcements  of  discovery,  has 
been  translerred  to  the  Harvard  College  Observatory. 

^'  In  accepting  this  transfer  it  is  right  that  a  public  acknowledgment 
should  be  made  of  the  service  rendered  to  science  by  the  Smithsonian 
Institution  in  undertaking  the  labor  from  which  it  now  retires.  For 
many  years  its  action  has^'elieved  a  want  generally  recognized,  although 
not  otherwise  provided  for;  while,  as  soon  as  astronomers  were  prepared 
to  nssnuie  the  task,  the  Smithsonian  Institution  courteously  offered  to 
facilitate  the  change  which  has  just  been  made. 

^<The  members  of  the  European  association  above  mentioned  have 
agreed  to  contribute  a  fixed  annual  sum  for  the  payment  of  its  expenses, 
in  return  for  which  they  are  to  receive  from  Kiel  the  dispatches  which 
may  be  received  at  that  place. 

^'  [u  the  absence  of  any  similar  action  on  the  part  of  American  astrou- 
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omers,  the  dispatches  sent  from  Ejel  to  this  couDtry  will  be  imme- 
diately commanicated  to  the  Associated  Press,  and  to  the  observatories 
and  such  other  institutions  and  persons  as  may  make  special  arrange- 
ments for  obtaining  them. 

*'The  importance  of  the  work  thus  begun  requires  that  a  special  offi- 
cer of  the  observatory  should  be  intrusted  with  it.  Mr.  John  Bitchie, 
jr.,  of  Boston,  has  accordingly  been  appointed  assistant  in  charge  of 
this  service,  and  the  details  of  the  proposed  system  are  explained  by 
him  in  the  circular  distributed  with  this. 

"American  astronomers  are  requested  to  send  to  the  *  Harvard  Col- 
lege Observatory,  Cambridge,  Mass.,'  telegraphic  information  of  dis- 
coveries of  comets,  asteroids,  or  phenomena  of  any  kind  requiring  im- 
mediate attention.  Arrangements  will  be  made  to  refund  the  cost  of 
such  telegrams  to  the  senders  when  their  contents  are  of  importance. 
It  is  very  desirable  that  the  messages  should  conform  to  the  principles 
stated  in  Mr.  Kitchie's  circular. 

'^The  success  hitherto  attained  by  Messrs.  Chandler  and  Bitchie — 
both  of  whom  are  now  connected  with  the  observatory — in  their  pro- 
ject of  improving  the  mode  of  transmitting  astronomical  telegrams 
encourages  the  belief  that  the  system  now  adopted  will  prove  expedi- 
tious and  satisfactory.  Mr.  Chandler  will  continue  his  computations  of 
cometary  orbits,  which  will  be  distributed  by  telegraph,  as  heretofore, 
when  that  course  seems  to  be  desirable. 

*'  Edwabd  C.  Pickeeing, 
"  Director  of  Harvard  College  Observatory. 

"  Cambridge,  Mass.,  February  14, 1SS3.^ 

INTERNATIONAL  EXCHANGES. 

Among  the  subjects  occupying  more  than  any  other  the  attention  of 
the  Smithsonian  Institution  is  the  system  of  international  exchanges, 
as  initiated  about  the  year  1850,  aud  carried  on  with  constantly  expand- 
ing scope  to  the  present  time.  It  was  begun  purely  for  the  purpose  of 
enabling  the  Institution  to  distribute  its  own  publications  and  obtain 
exchanges  in  return,  but  gradually  its  sphere  was  extended  first  to 
scientific  institutions  aud  specialists  of  the  United  States,  then  to  in- 
stitutions and  individuals  of  the  remainder  of  the  New  World,  and 
finally  to  the  various  Bureaus  of  the  Government  and  the  Congressional 
Library.  The  number  of  packages  from  foreign  countries  for  distribu- 
tion in  the  United  States  during  1883  was  8,262,  and  filled  232  boxes. 
Those  received  from  institutions  aud  individuals  in  America,  including 
the  United  States  Government,  for  transmission  abroad  consisted  of 
18,063  packages,  aud  required  495  boxes  for  their  accommodation,  each 
box  averaging  contents  of  perhaps  8  cubic  f^et  and  weighing  78,647 
pounds.  * 

In  the  accompanying  report  of  Mr.  Boehmer,  the  officer  in  charge  of 
this  branch,  will  be  found  full  details  of  this  work — so  im|)ortant  a 
factor  in  accomplishing  the  mission  of  the  Smithsonian  kistitutiou. 

From  the  1st  of  July,  1883,  by  enactment  of  Congress,  the  disburse- 
ment of  a  specific  appropriation  for  international  exchanges  (consti- 
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tutiDR  the  third)  has  been  under  the  State  Department,  amoanting  t 
$7,600.  This  allowance  has  been  a  very  important  relief  to  the  In 
stitntion,  which  originally  was  obliged  to  meet  all  the  costs  of  this 
work,  sometimes  to  the  amonnt  of  $12,000  annnally,  oat  of  its  small  in 
come.  The  appropriation  by  Congress,  first  of  $3,500,  next  of  $5,000, 
and,  next  of  $7,500,  has  enabled  the  Institution  to  meet  the  burdeu 
more  easily  and  to  greatly  increase  the  efficiency  and  extent  of  the 
system,  although  the  additional  cost  in  1883  met  from  the  Smithsoniau 
fund  has  been  $6,192.34. 

If  the  Institution  were  obliged  to  pay  the  full  freight  charges  on  its 
packages  carried  by  ocean  steamers,  the  cost  would  necessarily  be  in- 
creased by  several  thousands  of  dollars.  Thanks,  however,  to  the 
liberality  of  the  principal  steamship  companies,  no  charges  whatever 
are  made  for  such  transportation. 

The  principal  companies  making  this  concession  are  the  following : 

American  Colonization  Society,  Washington,  D.  C. 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents).  New  York. 

Atlas  Steamship  Company  (Pirn,  Forwood  &  Co.,  agents).  New  York. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Beadle,  E.  B.,  Philadelphia. 

Bixby,  Thomas  &  Co.,  Boston,  Mass. 

Bland,  Thomas,  New  York. 

Borland,  B.  R.,  New  York. 

Cameron,  R.  W.,  &  Co.,  New  York. 

Compagnie  G6n6rale  Transatlantique  (L. de  B^bian,  agent),  New  York. 

Cunard  Royal  Mail  Steamship  Line  (Vernon  Brown  &  Co.,  agents), 
New  York. 

Dallett,  Boulton  &  Co.,  New  York. 

Dennison,  Thomas,  New  York. 

Hamburg  American  Packet   Company  (Kunhardt  &  Co,,  agents), 
New  York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Vickers  &  Co.,  agentis).  New  York. 

Muiioz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands  American   Steam   Navigation  Company   (H.  Caeaux, 
agent).  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexioo  Steamship  Company,  New  York. 

North  German  Lloyd  (agents,  Oelrichs  &  Co.,  New  York  ;  Schu- 
macher &  Co.,  Baltimore). 

Pacific  Mail  Steamship  Company,  New  York. 

Panama  Railroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Sons,  agents),  New  Yorjc. 

Spinney,  Joseph  S.,  New  York, 
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Steamship  Lines  for  Brazil,  Texa^^  Florida,  and  Kassaa,  N.  P.  (C. 
W.  Mallory  &  Co.,  agents),  New  York. 

White  Cross  Line  of  Antwerp  (Funch,  Bdye  &  Co.,  agents),  New 
York. 

Wilson  &  Asmns,  New  York. 

The  Monarch  Line,  recently  added  to  the  list,  running  direct  from 
New  York  to  London,  greatly  facilitates  the  exchanges  between  the 
United  States  and  Great  Britain. 

The  Pennsylvania  Railroad  Company  and  the  Baltimore  and  Ohio 
Company  have  continued  their  concessions  of  reduced  fares,  and  the 
freight  steamer  lines  between  Washington  and  New  York  have  also 
made  liberal  concessions,  which  have  been  of  very  great  value. 

Acknowledgments  are  also  due  to  the  foreign  ministers  and  consuls 
of  the  various  Governments  for  their  assistance  in  taking  charge  of  the 
packages  intended  for  the  countries  which  they  respectively  represent 
and  transmitting  them  with  care  to  their  destination. 

The  following  tables  will  give  some  particulars  of  the  statistics  of 
the  distribution  of  packages  thus  made: 

BtoeipU, 


Pnrpoae  of  ftnd  aoaroe  of  receipt. 


1.  For  foreign  distribation :  «  ^ 

From  Goverument  De])«rtmeiits  (packages). 

From  Smitheonian  Institation 

From  scientiflo  societies 

From  individuals 


2.  For  home  distribation 

3.  For  GoTsmment  exchanges 

Total  receipts,  packages 


In  1881. 


4,826 

5,436 

3,631 

768 


14,161 

7.890 

16.550 


37,661 


In  1882. 


6,470 

7,0fV6 

5,119 

647 


19  292 

7,187 

81,568 


58,047 


In  1888. 


7,  icr. 

6,218 

3, 00:) 

780 


18, 06» 

8, 2G2 

87,5G» 


68,894 


Items. 


Nnmber  of  boxes  . 
Bnlk.  in  cubic  feet 
Weight,  in  ponnds. 


TrangmUnons  during  the  last  eight  years. 
1.  FOBEIGK  SXCHAXaSS. 


1876. 

1877. 

1878. 

1879 

1880. 

1881. 

1882. 

323 

2,261 

80,750 

307 

2,779 

99,250 

809 

2,160 

60,220 

311 

2,177 

09,975 

268 

1.976 

60,300 

407 

2,800 

100.750 

422 

2,950 

105,500 

2.  DOMESTIC  BXCHAlfGBS. 


1883. 


40.'i 

3,2,-8 

122,265 


Total  addresses  to  institntlons 

TuUl  addresses  to  individnals 

310 
328 

392 
374 

392 

870 

444 

841 

385 
560 

600 
454 

548 
399 

423 

471 

Total  nnmber  of  parcels  to  institu- 

3,705 
1,148 

3,868 
1.094 

4,050 
1,233 

5,786 
1,185 

4,021 
1.566 

7,086 
1,847 

7,192 
1.167 

8,677 

Total  number  of  parcels  to  individ- 
nslfi         ..T 

2,823 

Total  number  of  parcels 

4,853 

4,962 

5.292 

6,971 

5,587 

8,433 

8,350 

11,000 

3.  GOTERNMEKT  EXCHANGES. 


Total  nnmber  of  boxes. 


122 


73 


73 


67 


36 


96 


122 


76 
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Oovernment  Document  Exchange. — The  excliauge  of  official  publica- 
tious  of  the  United  States  GovernmeDt  for  those  of  most  other  foreign 
natioDs  has  been  continued,  as  in  previous  years,  under  the  auspices  of 
the  Smithsonian  Institution,  in  accordance  with  the  law  of  Congress, 
and  a  large  number  of  valuable  publicatious  have  been  sent  to  agencies 
designated  by  their  respective  countries. 

Previous  reports  contain  full  details  of  the  arrangement.  The  essen- 
tial points  consist  in  the  receipt  by  the  Joint  Library  Committee  of  Con- 
gress of  fifty  extra  copies  of  all  Government  publications  to  be  used  in 
the  distribution. 

I  regret  to  say  that  comparatively  few  of  the  nations,  even  of  those 
which  had  formerly  agreed  to  enter  upon  an  exchange,  have  carried  out 
their  promises ;  and  it  is  a  somewhat  serious  question  as  to  whether  our 
own  self-respect  will  permit  us  to  continue  all  these  transmissions  with- 
out corresponding  returns.  We  cannot,  of  course,  ask  for  the  equiva- 
lent in  bulk,  as  no  nation  prints  so  large  an  amount  of  official  matter  as 
the  United  States  does.  It  is,  however,  not  too  much  to  ask  that  what- 
ever may  be  published,  however  small  in  quantity,  shall  be  forwarded. 

Some  of  the  most  important  nations  are  conspicuous  by  their  absence 
from  this  arrangement,  notably  Germany,  with  which  we  have  found  it 
impossible  to  make  any  arrangement.  Great  Britain,  which,  until  18S3, 
has  not  been  on  our  list,  has,  during  the  year,  made  the  most  satisfac- 
tory arrangements,  and  it  is  expected  that  a  large  number  of  works  of 
important  character  will  be  received  and  transferred  to  the  Library  of 
Congress. 

It  is  of  course  understood  that  this  entire  transaction  was  intended 
by  Congress  to  be  for  the  benefit  of  the  Library  of  Congress,  and  all  the 
publications  when  received  are  immediately  transferred  to  Mr.  Spofford's 
care. 

LIBRARY. 

The  usual  steady  increase  in  the  number  of  books  reported  by  the 
library  as  received  is  indicated  for  1883 — 12,675  pieces,  as  against  11,779 
of  1882.  These  are,  for  the  most  part,  obtained  by  exchanges ;  to  a  less 
extent  by  absolute  donations,  and  still  less  by  purchases.  As  heretofore, 
these  books  have  been  transferred  on  arrival  to  the  Library  of  Congress, 
excepting  where  purchased  expressly  for  the  use  of  the  National  Museum, 
or  needed  for  the  service  of  that  branch  of  the  Institution  ;  all  serials, 
however,  being  regularly  transferred. 

In  many  cases  we  have  been  enabled  to  obtain  a  second  series  of 
many  important  journals  and  publications  of  societies,  in  exchange  for 
the  volumes  of  the  Bulletins  and  Proceedings  of  the  National  Museum, 
which  are  eagerly  sought  after,  and  the  acquisition  of  which  is  consid- 
ered to  be  a  matter  of  great  importance. 

In  this  latter  establishment  the  same  system  as  heretofore  has  been 
continued — ^namely,  that  of  allowing  all  books  on  special  subjects  to  be 
tBken  charge  of  by  the  curators  of  those  branches,  while  mixed  or 
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general  works  are  retained  in  the  central  library  room.  The  librarian 
keeps,  of  conrse,  an  accurate  record  of  the  disposition  of  each  book,  so 
that  any  applicant  can  be  referred  at  once  to  the  place  of  deposit  of 
'soch  book  in  i)os8ession  of  the  Maseum  that  he  may  wish. 

Attention  is  again  called  to  the  importance  of  an  arrangement  by 
vrhich  a  card  catalogue  of  all  books  in  the  libraries  of  the  various  De- 
partments can  be  kept  in  charge  of  the  Congressional  Library,  so  that 
the  actual  depository,  and  the  most  convenient  one,  of  any  book  maybe 
indicated  to  an  applicant. 

The  following  is  a  statement  of  the  books,  maps,  and  charts  received 
by  the  Smithsonian  Institution  during  the  year  1883,  and  transferred 
to  the  Library  of  Congress  and  the  iN'ational  Museum: 


Deecription. 


Volumes 

Parts  of  Yolnmes. 

Pamplilets 

Maps  and  charts . 


Total 


Ootayo  or 
smaller. 


1,312 

4,060 
2,200 


Quarto  or 
larger. 


442 

4,170 

368 


Total. 


1,754 

8,134 

2,568 

219 


12,675 


RELATIONS  OF  THE  SMITHSONIAN  INSTITUTION  TO  OTHBE  BODIES. 

The  hefirty  co-operation  of  the  various  Departments  of  the  Govern- 
ment in  the  scientific  work  of  the  Smithsonian  Institution,  whether  iso- 
lating more  particularly  to  the  National  Museum  or  to  the  solution  of 
scientific  problems  in  general,  has  never  been  more  strongly  marked 
than  during  the  past  year ;  and  it  is  with  great  pleasure  that  I  take 
this  occasion  to  make  proper  mention  of  the  same. 

The  Navy  Department. — Previous  reports  have  referred  to  the  experi- 
ment initiated  by  the  Navy  Department  of  detailing  six  ensigns  for  the 
service  of  the  National  Museum.  The  object  of  this  measure  of  the  De- 
partment was  to  impart  to  a  body  of  young  naval  officers  such  training 
as  might  enlarge  their  sphere  of  mental  activity,  and  enable  them  to 
utilize  in  the  interests  of  the  Department  and  of  science  the  many  op- 
portunities of  research  and  investigation  presenting  themselves  in  the 
course  of  their  cruises  and  other  duties. 

The  first  detail  of  this  kind  was  made  in  the  autumn  of  1881 ;  the 
second  in  1882,  and  the  third  in  the  autumn  of  1883. 

These  gentlemen,  as  mentioned  hereafter,  have  all  been  assigned  to 
duty  with  the  curators  of  the  Museum  and  assistants  of  the  CTnited  States 
Geological  Survey,  their  own  preferences  being  considered  as  far  as  pos- 
sible. 

I  am  very  happy  to  say  that  the  experiment  has  proved  to  be  a  de- 
cided success,  the  officers  applying  themselves  to  their  work  with  great 
diligence,  and  obtaining  a  fair  knowledge  of  the  subjects  upon  which 
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they  are  engaged  in  a  reasonably  short  time.  There  is  every  reason  to 
believe  that  from  year  to  year,  as  this  service  is  continued,  the  Navy 
will  receive  back  a  body  of  officers  who  will  reflect  luster  on  the  De- 
partment and  on  the  country. 

The  measure  in  question  appears  to  be  quite  popular  in  the  Navy, 
judging  from  the  number  of  officers  who  have  made  application  for  par- 
ticipation in  the  benefits. 

The  details  for  the  past  three  years  have  been  as  follows : 

First  year  J 1881. 

B.  H.  Miner,  attached  to  Albatross. 

E.  E.  Hayden,  in  hospital  at  Portland,  Me. 

J.  B.  Blish,  attached  to  Jamestoten. 

H.  S.  Chase,  National  Mnseum. 

L.  M.  Garrett,  attached  to  Albatross, 

O.  O.  Marsh,  National  Museum. 

Seoond  yea/r^  1882. 

H.  G.  Dresel,  National  Museum. 
J.  B.  Bemadou,  ordered  to  Corea. 
A.  A.  Ackerman,  attached  to  A  Ihatross. 
A.  P.  Niblack,  National  Museum. 
E.  Wilkinson,  National  Museum. 
W.  E.  Safford,  National  Museum. 

Third  year^  1883. 

H.  M.  Witzel,  National  Museum. 
O.  6.  Dodge,  National  Museum. 
J.  H.  Fillmore,  National  Museum. 
O.  S.  McClain,  National  Museum. 
H.  S.  Knapp,  National  Museum. 
6.  H.  Harlow,  National  Museum. 

Lieutenant  Winslow,  who  was  detailed  for  duty  in  securing  statistics 
of  the  production,  distribution,  and  varieties  of  the  oyster  industry  of 
the  United  States  for  the  census  of  1880,  has  completed  his  report  on 
that  subject,  and  was  subsequently  occupied  in  collecting  material  of  a 
similar  character  for  the  London  Fisheries  Exhibition,  and  also  in  ar- 
ranging and  labeling  the  collections  made  for  that  object.  He  is  now 
devoting  himself  to  the  special  investigation  of  a  number  of  the  useful 
moUusca  of  the  country. 

Dr.  J.  M.  Flint,  of  the  medical  department  of  the  Navy,  still  continues 
the  efficient  relationship  to  the  National  Museum  referred  to  in  the  pre- 
ceding  report. 

Among  the  special  divisions  of  the  National  Museum  a  collection  of 
the  medicines  of  all  nations  has  been  receiving  much  consideration. 
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With  the  co-operatiou  of  the  leading  drnggists,  and  by  means  of  ex- 
tended exchanges,  a  collection  has  been  brought  together  superior  to 
any  other  in  the  United  States  and  scarcely  excelled  by  any  in  Enrope. 

Dr.  Flint  has  had  supervision  of  this  collection,  and  has  brought  it 
into  admirable  condition,  the  specimens  being  all  neatly  put  up  and 
properly  labeled  with  the  scientific  and  common  names,  and  made 
available  for  study.  Further  reference  to  this  collection  will  be  found 
in  another  part  of  the  report. 

At  the  suggestion  of  the  Institution,  the  Secretary  of  the  Navy  de- 
tailed Messrs.  Dresei  and  Ackerman,  two  ensigns  on  duty  at  the  Insti- 
tntion,  to  the  YanUc — the  naval  vessel  which  convoyed  the  Proteus  in 
her  trip  for  the  relief  of  Lieutenant  Greely  and  his  party  at  Lady 
Franklin  Bay.  These  gentlemen  made  very  valuable  collections  in  zo- 
ology and  mineralogy,  which  have  been  turned  over  to  the  National 
Museum,  and  have  been  absorbed  in  the  general  collections. 

The  Secretary  also  assigned  Ensign  Beruadou,  at  the  suggestion  of 
the  Institution,  for  duty  with  the  steamer  Aleri^  about  to  proceed  to 
Corea,  with  the  understanding  that  he  was  to  be  detached  from  that 
vessel  on  reaching  Gorea,  and  permitted  to  devote  himself  to  scientific 
research,  under  the  direction  of  the  Institution.  He  is  specially  inter- 
ested in  chemistry,  mineralogy,  and  geology  ]  but  he  hopes  to  make  com- 
prehensive collections  in  many  other  branches. 

The  Secretary  of  State  also  furnished  Mr.  Bemadou  with  a  special  pass- 
port to  Gorea,  and  a  letter  commending  him  to  Mr.  Foote,  the  United 
States  minister  to  that  country. 

The  Pinta  being  under  orders  for  Alaska,  Dr.  Grawford,  of  the  Navy, 
offered  his  services  as  collector,  and  applied  for  the  necessary  appa- 
ratus for  making  alcoholic  collections.  Suitable  tanks  filled  with  alcohol 
and  other  supplies  were  forwarded  to  the  vessel;  but  as  Dr.  Grawford 
was  detached  from  service  on  her,  his  successor.  Dr.  Willson,  very  kindly 
renewed  the  offer,  and  will  doubtless  make  due  report  of  his  labors. 

The  War  Department — The  United  States  Signal  Service. — ^The  close  re- 
lationship existing  between  theobjectsof  the  Smithsonian  Institution  and 
the  United  States  Signal  Office,  as  established  by  the  transfer  to  that 
Bureau  of  the  entire  meteorological  organization,  has  continued  to  the 
present  time.  The  most  important  connection  is  in  the  prosecution  of 
scientific  research  in  various  parts  of  the  country,  as  shown  more  par- 
ticularly in  the  establishment  of  stations  in  northern  or  Arctic  America. 
Many  of  the  persons  selected  by  the  Signal  Office  for  carrying  on  re- 
search in  the  interests  of  climatology,  either  for  its  own  special  purposes^ 
or  in  co-operation  with  the  international  arrangements,  have  been  nom- 
inated by  the  Smithsonian  Institution,  at  the  request,  or  by  the  permis 
sion  of  the  Chief  Signal  Officer.  Instructions  as  to  the  special  desiderata 
have  been  issued,  and  the  additional  expenses  needed  in  the  way  of  out- 
fit and  supplies  have  been  furnished  by  the  Institution.  The  result  has 
been  to  add  a  great  amount  of  important  information  to  what  we  pre- 
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vioasly  knew  of  the  natural  history,  geology,  and  anthropology  of  thd 
regions  north  of  the  United  States ;  while,  of  course,  full  provision  has 
been  made  for  the  necessary  physical  research  required  by  the  Signal 
Office. 

The  Treasury  Department. — A  somewhat  similar  arrangement  to  that  of 
the  Signal  Office  has  been  made  with  the  Life-Saving  Service,  under 
the  direction  of  Superintendent  Kimball,  who  instructed  the  keepers  of 
stations  to  carry  out  the  provisions  of  a  circular  issued  by  the  Institu- 
tion, requesting  telegraphic  announcement  in  regard  to  the  stranding 
of  cetaceans,  strange  fishes,  and  any  other  unusual  inhabitants  of  the 
sea. 

In  another  part  of  this  report  wilt  be  found  a  full  statement  of  the 
very  important  results  already  accomplished. 

The  Light-House  Board  of  the  Treasury  Department  has  also  con- 
tinued its  co-operation  by  requiring  observations  of  ocean  temperatures 
at  various  light-ships  and  light-houses  along  the  coast.  The  data  ac- 
cumulated in  this  way  have  been  of  the  utmost  importance  in  connection 
with  the  general  problems  of  ocean  physics,  and  have  been  used  to  very 
great  advantage  in  solving  many  questions  concerning  the  migrations 
of  fishes  along  the  coast. 

The  Interior  Department. — ^Another  extremely  im{)ortant  addition  to 
the  exhibits  of  the  National  Museum  results  from  the  transfer  of  the 
entire  collection  of  Washington  relics  from  the  Interior  Department, 
where  they  had  been  until  now  in  the  custody  of  the  Commissioner  of 
Patents.  In  this  was  included  not  only  the  old  collection  that  had 
been  on  view  for  so  many  years,  but  also  a  large  number  of  objects 
purchased  some  years  ago  by  Oongressional  appropriation  from  Col- 
onel Lewis,  and  never  unpacked  after  their  arrival  in  the  city.  These 
articles  have  all  been  placed  temporarily  in  large  cases  in  the  north 
hall,  and  will  as  soon  as  possible  be  transferred  to  more  suitable  de- 
positories, where  they  can  be  more  readily  observed  and  appreciated. 
The  utmost  care  is  taken  of  this  collection,  which  is  justly  prized  as 
one  of  the  most  valuable  properties  of  the  National  Museum. 

Some  other  articles  of  historical  interest  were  also  received  on  the 
same  occasion. 

Relatione  to  Foreign  Governments. — Under  the  head  of  '^  Explorations 
in  Labrador"  will  be  found  a  reference  to  the  researches  of  Mr.  Lucieu 
M.  Turner.  It  became  necessary  in  the  earlier  part  of  the  year  to 
renew  the  supplies  of  alcohol,  ammunition,  &c.,  to  Mr.  Turner ;  and  as 
the  vessel  by  which  communication  is  effected  starts  for  Montreal  and 
Quebec,  and  not  from  any  American  port,  the  question  of  duties — on 
the  alcohol  especially — became  one  of  some  importance. 

By  the  assistance  of  the  Department  of  State,  the  intervention  of 
Mr.  Bobbins,  United  States  commercial  agent  at  Ottawa,  with  the 
Canadian  minister  of  finance  was  secured ;  and  it  was  finally  arranged 
that  on  the  request  of  the  Secretary  of  the  Treasury  to  that  effect  small 
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qoantitiefi  of  Biipplies  for  Mr.  Turner  or  other  agents  of  the  Smith- 
^nian  institatioD  iu  the  Provincea  might  be  sent  in  by  it  to  several 
ports  of  entry  free  of  duty,  the  collectors  of  customs  at  Montreal, 
Qnebec,  and  Victoria  being  notified  to  that  effect.  Use  was  made  of 
this  privilege,  not  only  in  connection  with  Mr.  Turner's  work,  but  also 
in  the  sending  of  alcohol  to  Mr.  James  (^.  Swan  preliminary  to  his  re- 
searches of  the  season  in  the  Queen  Charlotte  Islands. 

Transportation  Facilities, — The  occasion  of  having  a  large  quantity  of 
freight  to  forward  to  London,  for  the  service  of  the  International  Fish- 
ery Exhibition  in  that  city,  made  it  of  great  importance  to  secure  as  low 
rates  as  possible,  the  quantity  to  be  shipped  representing  an  aggregate 
of  about  24,000  cubic  feet,  or  600  measurement  tons. 

The  Pennsylvania  Railroad  Company  promptly  responded  to  an  appeal 
for  aid  by  furnishing  cars  at  most  favorable  rates,  to  be  loaded  by  the 
Institution,  and  made  very  satisfactory  arrangements  in  regard  to  light- 
erage of  the  packages  and  their  transfer  to  the  steamers. 

An  arrangement  was  also  made  with  Messrs.  Patton,  Tickers  &  Co., 
agents  of  the  Monarch  Line  of  steamers,  plying  between  ISew  York  and 
London  direct,  by  which  the  goods  were  carried  at  reduced  rates  for  the 
round  trip. 

The  gentlemen  just  referred  to' also  kindly  agreed  to  carry  the  regu- 
lar boxes  of  international  exchanges  system  of  the  Institution  free  of 
charge,  in  this  respect  following  out  the  liberal  example  of  all  the  other 
lines  between  Kew  York  and  the  rest  of  the  world. 

Very  favorable  offers  for  freights  between  New  York  and  Wash- 
ington have  also  been  made  by  the  Inland  and  Seaboard  Coasting  Com- 
pany, and  accepted  by  the  Institution. 

International  and  State  Exhibitions, — Since  the  International  Exhibi- 
tion iu  PhUadelphia,  in  1876,  exhibitions  of  a  somewhat  similar  char- 
acter, although  more  limited,  have  been  held  in  many  of  the  cities  of  the 
United  States,  theae  usually  opening  in  August  or  September  and  lasting 
till  towards  the  end  of  the  year.  Application  is  usually  made  to  the  In- 
stitution by  the  directors  of  these  organizations  for  the  loan  of  specimens 
from  the  National  Museum.  In  most  cases,  however,  it  has  not  been 
considered  expedient  to  take  any  action,  excepting  in  cases  where  impor- 
tant contributions  to  the  National  Museum  could  be  expected  in  return, 
or  where  Congress  definitely  authorized  a  loan  in  the  particular  case.  It 
is  not  generally  understood  that,  excepting  where  the  Museum  is  to  be 
benefited,  there  is  no  authority  for  allowing  any  specimens  to  leave  the 
walls  of  the  Museum  buildings,  and  it  was  only  by  direct  authority  of 
Congress  that  displays  were  made  at  Philadelphia  and  in  the  Fishery 
Exhibitions  at  Berlin  and  London. 

Quite  a  large  collection,  however,  of  duplicate  specimens  was  fur- 
nished for  exhibition  at  the  International  Exposition  held  at  Louisville 
during  the  year  1883,  this  consisting,  in  large  part,  of  showy  objects, 
such  as  an  ethnological  display  from  Alaska,  the  skeleton  of  a  whale, 
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some  mounted  mammals,  &c.  The  stipulation  in  the  Congressional 
enactment,  that  they  were  to  be  taken  from  and  returned  free  of  expense 
to  the  Institution,  has  been  carried  out,  and  the  various  objects  have  been 
returned  with  bat  a  moderate  amount  of  deterioration. 

Earlier  in  the  year  similar  action  was  taken  in  regard  to  the  Chicago 
Bailway  Exposition,  in  the  loan  of  one  of  the  earliest  locomotives  used 
in  Pennsylvania,  and  presented,  at  the  Philadelphia  Centennial,  to  the 
National  Museum  by  the  Pennsylvania  Railroad  Company. 

Some  collections  were  lent  to  the  Foreign  Exhibition  which  opened 
in  Boston  September  14  and  continued  to  the  end  of  the  year.  This 
was,  however,  on  condition  that  a  very  valuable  exhibit  made  by  the 
Bajah  of  Lahore,  and  at  the  disposal  of  the  authorities  of  the  exhibition, 
be  presented  to  the  National  Museum  at  the  close. 

Electric  Light  Accommodation, — ^The  loan  by  the  Brush-Swan  Electric 
Company  of  a  powerful  dynamo  machine  of  six  3,000-candIe-power,  and 
of  a  series  of  arc-lights  for  the  purpose  of  experiment  upon  the  lighting 
of  the  Museum  building,  as  also  for  use  in  electric  photography,  has 
already  been  mentioned.  A  suitable  engine  for  working  the  dynamo 
was  obtained  at  the  expense  of  the  Museum,  and  the  apparatus  pu^in 
efficient  running  order.  This  has  since  been  under  the  direction  of  Mr. 
A.  A.  Duly,  the  engineer  of  the  building,  and  Mr.  William  J.  Green, 
the  electrician. 

On  several  occasions  the  halls  of  the  building  have  been  lighted  with 
this  apparatus;  and  very  constant  use  was  made  of  it  in  the  prepara- 
tion of  enlarged  photographs  of  scenes  connected  with  the  fishery 
industries,  to  be  used  for  exhibition  at  London.  Several  hundreds  of 
these  were  enlarged  from  a  size  of  10  by  12  inches  to  that  of  30  by  40 ;  and, 
being  finished  up  in  crayon,  constituted  a  very4nteresting  and  striking 
element  of  the  international  display  at  London. 

In  December,  Mr.  A.  A.  Hayes,  representing  the  Brush  Company, 
asked  the  privilege  of  making  an  exhibition,  in  the.  lecture  room  of 
the  Museum,  of  the  Brush  storage  battery  system,  which  waa  readily 
granted.  A  battery  wa«  placed  in  the  lecture  room,  connected  with 
forty  of  the  Swan  incandescent  lights,  and  was  charged  by  the  Brush 
dynamo  machine  f'eferred  to.  The  exhibition  was  continued  several 
successive  evenings,  and  was  witnessed  by  a  number  of  Government 
officials  and  prominent  citizens  of  Washington  who  were  present  by 
invitation.    The  exhibition  was  reported  to  be  entirely  satisfactory. 

The  light  was  also  used  on  the  occasion  of  the  lecture  of  Professor 
Powell,  before  the  Biological  and  Anthropological  Societies  of  Wash- 
ington, as  already  mentioned. 

The  apparatus  has  been  left  in  the  lecture  room  for  such  additional 
use  by  the  Institution  as  it  may  desire. 

Forestry  Inquiries. — ^At  the  request  of  the  Biological  Society  of  Wash- 

'  ington,which  is  very  much  interested  in  thequestion  of  forest  trees  (either 

native  or  planted)  in  the  District,  the  Institution  issued  a  circular  asking 
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Yarioas  iiersons  informed  on  the  sabject,  including  Bnperintendents  of 
parks  and  groonds,  for  lists  of  the  trees  the  existence  of  which  in  the 
District  is  known  to  them.  The  information  thus  obtained  will  be  col- 
lated and  presented  in  the  form  of  a  map,  which  will  undoubtedly  be 
of  much  interest. 

Among  the  various  courtesies  extended,  directly  or  indirectly,  to  the 
Institution,  was  an  invitation  to  the  Secretary* to  permit  his  name  to 
be  used -as  one  of  a  committee  on  a  bill  providing  for  the  protection  of 
American  forests.  He  was  also  asked  to  serve  aa  a  member  of  the  jury 
in  the  International  Horticultural  Exposition,  to  be  held  at  St.  Peters- 
burg on  the  17th  of  May,  under  the  auspices  of  the  Imperial  Horticult- 
ural Society  of  Bnssia. 

NECROLOGY. 

The  usual  melancholy  task  of  recording  some  deaths  during  the  year, 
of  employes  and  collaborators  of  the  Institution,  again  falls  upon  me. 
I  shall  follow  the  order  in  time  of  the  respective  dates  of  decease. 

Edward  H.  Knight,  born  in  London,  June  1, 1824,  came  to  this 
country  and  settled  in  Cincinnati  in  1845,  at  the  age  of  twenty-one.  He 
died  at  Bellefontaine,  Ohio,  January  22,  1883,  at  the  age  of  fifty-nine 
years.  In  1864  he  was  employed  in  the  United  States  Patent  Ofiice  as 
general  editor  of  its  publications.  During  his  connection  with  this  great 
institution,  availing  himself  of  his  rare  advantages,  lie  compiled  his 
"American  Mechanical  Dictionary,"  which  was  completed  and  pub- 
lished in  1873  in  three  large  octavo  volumes.  In  1876  he  was  selected 
as  the  commissioner  in  charge  of  the  Patent  Office  exhibit  at  the  Cen- 
tennial Exhibition  at  Philadelphia.  As  one  result  of  his  observations 
at  that  great  international  display  he  wrote  *^A  Study  of  the  Savage 
Weapons  at  the  Centennial  Exhibition,"  which  was  published  in  the 
Smithsonian  Keport  for  1879,  occupying  86  pages,  and  illustrated  with 
147  sketches  of  variouSf^eapons  sketched  by  himself.  In  1878  he  was 
appointed  a  commissioner  to  the  International  Exposition  held  in  Paris 
in  that  year;  and  in  the  following  year  supervised  the  publication  of 
the  official  report  of  the  United  States  commissioners  to  the  Exposition, 
in  five  octavo  volumes.  He  had  undertaken  for  the  Smithsonian  Insti- 
tution the  preparation  of  an  elaborate  work  on  the  ^^Development  of 
the  Mechanic  Arts,"  a  subject  he  was  well  qualified  by  his  studies  and 
tastes  to  discuss  in  a  comprehensive  manner,  but  a  project  he  did  not 
live  to  accomplish. 

Paul.  Schumacher  was  born  in  Hungary  April  10, 1843.  In  1865, 
at  the  age  of  twenty-two,  he  came  to  the  United  States.  He  remained 
several  years  in  New  York,  where  he  acquired  the  English  language  by 
his  own  efforts.  He  left  New  York  on  account  of  ill  health,  and  went 
to  San  Francisco,  where  he  remained  until  he  was  employed  by  the 
United  States  Coast  Survey.    In  this  service  he  made  his  first  collet' 
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tion  of  Indian  relics  along  the  soathern  coast  of  California  and  on  the 
neighboring  islands.  Afterward,  in  1875,  he  was  employed  by  the 
Smithsonian  lastitation  to  extend  his  explorations  as  far  north  as  Ore- 
gon. In  1880  he  went  to  Guaymas,  Sonora,  to  parsne  his  vocation 
of  civil  engineering  and  surveying,  and  also  with  the  intention  of  con- 
tinuing his  archaeological  researches.  While  there,  he  became  interested 
in  mines,  and  during  a  visit  to  the  San  Antonio  copper  mines  he  was 
taken  with  fever,  and  died,  after  an  illness  of  three  days,  on  the  22d  of 
May,  1883. 

Hermann  Diebitsch  was  born  in  Neustadt,  Silesia,  Germany,  on  the^ 
16th  of  March,  1818.  He  died  at  his  residence  in  Washington,  Septem- 
ber  30, 1883.  In  1825  he  entered  the  academy  of  his  native  town,  at  the 
age  of  seven  years;  and  in  1831  he  entered  the  University  at  Breslau, 
but  left  it  in  1835  to  enter  the  Military  Academy  in  Berlin,  where  he 
was  graduated  as  lieutenant  in  1838,  and  soon  gained  high  rank  in  the 
Prussian  army.  In  1850  he  came  to  this  country,  became  connected 
with  the  Smithsonian  Institution  as  meteorological  clerk  and  observer 
in  1853,  and  remained  there  with  some  interruptions  (during  which  he 
was  employed  in  mathematical  work  for  the  Naval  Observatory)  until 
his  death.  For  a  number  of  years  preceding  his  death  he  had  charge 
of  the  exchange  system  of  the  Institution,  though  for  the  last  year  or  so 
incapacitated  from  a<!tive  work  by  a  partial  paralysis.  He  was  a  man 
of  scholarly  attainments,  and  possessed  a  clear,  critical,  and  analytic 
quality  of  mind. 

John  Laweenoe  Smith,  M.  D.,  was  born  near  Charleston,  S.  C, 
December  16, 1818,  and  died  at  his  residence  in  Louisville,  Ky.,  October 
12, 1883,  in  the  sixty-fifth  year  of  his  age.  He  was  a  graduate  of  the  Uni- 
versity of  Virginia,  and  subsequently  of  the  Medical  College  of  Charles- 
ton After  receiving  his  medical  diploma,  he  spent  several  years  in 
Europe,  pursuing  his  studies.  In  1844  he  w^  appointed  assayer  of 
the  State  of  South  Carolina.  In  1847  he  received  an  invitation  from 
the  Turkish  Government  to  become  its  mining  engineer  and  to  investi- 
gate and  report  on  the  conditions  of  cotton-growing  in  that  country. 
While  pursuing  these  new  duties,  he  made  a  careful  study  of  the  geo- 
logical and  mineralogical  characteristics  of  the  emery  mines  of  Turkey, 
spending  about  four  years  in  this  service.  His  memoir  on  the  subject 
was  published  in  the  Mimoires  des  Savants  Strangers.  He  also  examined 
chemically  and  published  a  report  on  the  thermal  waters  of  Asia  Minor. 

Dr.  Smith  also  invented,  in  1851,  the  **  inverted  microscope,"  by  which 
liquids  placed  upon  a  horizontal  stage  of  thin  glass  could  be  conven- 
iently examined  from  beneath,  the  illuminating  rays  passing  downward 
.  and  being  then  reflected  upward  to  the  eye. 

In  1854  he  visited  Washington  City,  and  became  for  a  year  or  two 
the  chemist  of  the  Smithsonian  Institution,  in  the  laboratory  of  which 
he  foand  a  congenial  place  for  pursuing  his  analytical  researches. 
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From  the  study  of  mineralogy — ^in  which  field  Dr.  Smith  made  impor- 
tant original  observatious — he  was  led  to  a  careful  examination  of  meteor- 
ites, to  which  sabject  he  devoted  the  greater  portion  of  his  later  years, 
and  in  which  he  became  a  recognized  anthority.  He  had  accumulated 
a  very  large  and  valuable  collection  of  these  interesting  cosmical  bodies, 
now  in  the  possession  of  Harvard  College.  A  volume  of  400  octavo 
pages,  comprisinghis principal  scientific  writings,  was  published  in  1873. 
Fully  one-fourth  of  this  matter  is  occupied  with  his  various  papers  on 
meteorites. 

Dr.  Smith  filled  successively  several  professorships ;  was  a  United 
States  commissioner  to  the  Universal  Exposition  of  Paris  in  1867,  and 
to  that  of  Vienna  in  1872;  was  president  of  the  American  Association 
in  1872;  and  was  a  member  of  the  National  Academy  of  Sciences. 

George  Shoemaker,  an  efiicient  assistant  in  the  department  of 
birds,  died  October  12, 1883,  at  his  parents'  residence  in  Georgetown, 
D.  C,  after  an  illness  of  more  than  a  year.  He  was  born  in  1842,  and  had 
passed  his  21st  birthday  only  16  days.  His  disease  was  pulmonary  con- 
sumption, which  first  developed  itself  about  the  middle  of  September, 
1882.  Soon  after  being  taken  ill  he  went  to  Philadelphia,  where  he 
spent  two  months,  thinking  the  change  might  be  of  benefit.  In  the 
spring  of  1883  he  went  to  Florida,  aud,  after  remaining  two  months,  re- 
turned without  having  derived  any  benefit  from  the  journey,  but,  on  the 
contrary,  much  reduced  in  weight  and  strength.  Early  in  September, 
on  the  recommendation  of  his  physician,  he  went  to  Loudoun  County, 
Virginia,  in  order  to  try  once  more  the  effects  of  a  change  of  atmosphere. 
There  he  continued  to  lose  ground  so  rapidly  that  he  decided  to  return 
at  the  end  of  two  weeks.  He  reached  home  in  a  very  much  weakened 
condition,  but  managed  to  keep  up  until  within  a  very  few  days  of  his 
death.  Mr.  Shoemaker  was  a  young  man  of  much  promise ;  faithful  and 
consciencious  in  the  discharge  of  his  duties,  and  possessed  of  many  ex- 
cellent traits  of  character.  He  death  was  no  less  a  loss  to  the  depart- 
ment than  a  sad  bereavement  to  his  friends. 

Dr.  Leonard  Dunnell  Gale  was  born  at  Millbury,  Mass.,  in  1800. 
He  was  graduated  from  Union  College,  Schenectady,  K  Y.,  in  1825,  and 
devoting  himself  chiefly  to  the  pursuit  of  chemistry  became  early  a 
professor  of  that  science  in  several  iustitntions  of  learning.  In  1833  he 
made  a  geological  survey  of  Manhattan  Island,  aud  not  long  afterward 
was  appointed  professor  of  chemistry  aud  mineralogy  in  the  Kew  York 
City  University.  In  1836  he  there  formed  the  acquaintance  of  Prof.  S.  F. 
B.  Morse,  and  by  his  familiarity  with  the  discoveries  of  Professor  Henry 
was  enabled  to  render  his  colleague's  project  of  an  electro-magnetic 
telegraph  successful  in  operation.  In  1846  he  came  to  Washington,  and 
for  eleven  years  was  an  examiner  in  the  Patent  Office  in  charge  of  the 
department  of  chemical  inventions.  In  1857,  having  been  removed  from 
ilial  office,  he  practiced  in  this  city  for  some  years  as  expert  and  attor- 
ney in  chemical  applications, 
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In  1871  Dr.  Gale  became  connected  with  this  Institution  as  chemist 
in  the  laboratory,  where  he  continued  for  a  year  or  two. 

He  became  considerably  enfeebled  in  his  later  years,  and  died  in  this 
city  October  23,  1883,  at  the  age  of  eighty-four. 

Dr.  John  Lawrence  Le  Conte  was  born  in  New  York  May  13, 
1825,  ami  died  in  Philadelphia  November  16,  1883,  in  the  fifty-ninth 
year  of  his  age.  His  father,  Maj.  John  E.  Le  Conte,  of  the  Engineer 
Corps,  was  a  writer  on  botany  and  zoology.  Dr.  Le  Conte  was  gradu- 
ated in  1846  from  the  College  of  Physicians  of  New  York.  He  wrote 
some  early  papers  on  mineralogy  and  palsBontology,  but  his  principal 
studies  were  in  the  department  of  entomology,  and  more  especially  in 
the  class  of  Coleoptera,  to  which  division  he  devoted  the  labor  of  many 
years,  and  in  which  he  made  a  very  large  and  valuable  collection  of 
specimens.  In  1850  he  published  a  *^  Monograph  of  Pselaphidse,"  and 
not  long  afterward  an  ^^Attempt  to  classify  the  Longicom  Coleoptera  of 
America  north  of  Mexico.'' 

In  1858  Dr.  Le  Conte  was  requested  to  prepare  for  the  use  of  the  In- 
stitution ^<  Instructions  for  collecting  Coleoptera,"  which  paper  was  pub- 
lished in  the  Smithsonian  report  for  that  year,  and  was  also  separately 
printed  and  widely  distributed  (as  a  circular)  to  collectors.  In  1859  a 
paper  by  him  on  ^^  The  Coleoptera  of  Kansas  and  Eastern  New  Mexico" 
was  published  in  the  Smithsonian  Contributions,  Volume  XI,  occupying 
64  quarto  pages,  with  two  plates  and  one  map.  in  1862  the  Institution 
published  his  ''Classification  of  the  Coleoptera  of  Nqrth  America," 
Part  I,  in  312  octavo  pages,  with  49  woodcuts.  (This  wa8  included 
in  Volume  III  of  the  "Miscellaneous  Collections.")  In  1866  appeared 
''  List  of  the  Coleoptera  of  North  America,"  Part  I,  in  82  octavo  pages. 
("  Mis.  Coll.,"  Volume  VI.)  In  the  same  year  "New  Species  of  North 
American  Coleoptera,"  Part  I,  in  180  octavo  pages.  ("Mis.  Coll.," 
Volume  VI.)  In  1873  "New  Species  of  North  American  Coleoptera," 
Part  II,  in  74  octavo  pages.  ("Mis.  Coll.,"  Volume  XI.)  In  the  same 
year  Part  II  of  his  "Classification  of  the  Coleoptera  of  North  AmArica" 
in  72  octavo  pages.    ("Mis.  Coll.,"  Volume  XI.) 

These  works  remain  incomplete,  but  their  author,  after  years  of  prepa- 
ration, decided  upon  an  entire  revision  and  complete  presentation  of  his 
subject.  Meanwhile  he  prepared  an  important  contribution  to  entomol- 
ogy in  a  treatise  devoted  to  the  "  Species  of  Ehyncophora,"  which  was 
published  in  1876  by  the  American  Philosophical  Society. 

In  1882,  assisted  by  his  pupil  and  friend,  I  )r.  George  H.  Horn,  he  had 
ready  (after  an  interval  of  ten  years  ft-om  its  first  issue)  the  new  and 
revised  edition  of  his  "Classification  of  the  Coleoptera  of  North  Amer- 
ica" greatly  extended.  Early  in  1883  this  important  and  elaborate 
work,  comprising  the  latest  labor  of  his  life,  was  published  by  the  In- 
stitution.   It  occupies  (including  the  introduction)  605  octavo  pages. 

Dr.  Le  Conte  was  president  of  the  American  Association  in  1874.  He 
was  a  member  of  the  National  Academy  of  Spiences,  president  of  th^ 
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Americau  Entomological  Society,  and  a  vice-president  of  the  American 
Philosophical  Society. 

MISCELLANEOUS. 

The  Mercer  Bequest. — Reference  has  been  made  in  a  previous  report 
to  the  will  of  the  Eev.  Dr.  Mercer,  of  Newport,  R.  I.,  by  which  the 
Smithsonian  Institution  was  made  an  ultimate  legatee  with  Harvard 
and  Yale  Colleger  and  one  or  two  individuals  to  administer  a  certain 
sum  of  money  intended  for  educational  purposes. 

It  is  not  expected  that  the  Institution  will  be  called  upon  to  take  any 
action  for  many  years,  possibly  not  in  the  course  of  a  generation.  The 
estate,  however,  has  proved  to  be  much  larger  than  was  originally  im- 
agined, and  amounts  to  over  $1,000,000. 

Friendly  proceedings  are  now  under  way  for  the  purpose  of  deter- 
mining the  precise  status  of  the  several  legatees,  and  the  action  which 
the  executrix,  Mrs.  Pell,  should  properly  take  in  the  premises. 

Naval  Museum  of  Hygiene, — The  Navy  Department  has  been  engaged 
for  several  years  past  in  bringing  together  an  exhibit  of  sanitary  appa- 
ratus and  appliances,  whether  used  in  the  Navy  or  elsewhere ;  and  as 
this  subject  at  present  has  no  special  assigninent  or  place  in  the  Na- 
tional Museum,  it  was  thought  expedient,  as  a  method  of  carrying  out 
proper  reciprocity  with  the  other  Departments,  to  transfer  all  the  ap- 
paratus of  that  character  to  the  charge  of  the  Naval  Museum  of  Hy- 
giene. 

The  principal  objects  consisted  of  articles  of  terra-cotta  and  metal^ 
intended  for  sanitary  uses,  and  obtained  at  the  International  Exhibi- 
tion of  1876.  The  specimens  fiimished  constitute  a  very  acceptable 
addition  to  the  Naval  Museum. 

Portrait  of  Darwin, — ^The  picture  gallery  of  the  Smithsonian  Institu- 
tion during  the  year  has  been  enriched  by  a  life-size  portrait  of  Darwin, 
painted  by  E.  F.  Andrews,  of  Washington,  and  given  by  the  artist. 
This  has  been  duly  assigned  and  placed  in  the  Museum,  and  attracts 
much  interest. 

Priestley  Relics. — At  the  suggestion  of  Professor  Leeds,  of  the  Stevens 
Institute,  Hoboken,  N.  J.,  I  made  application  to  Mrs.  Priestley,  of 
Northumberland,  Pa.,  in  behalf  of  the  Institution  for  the  collection  of 
apparatus  used  by  her  husband's  ancestor.  Dr.  Joseph  Priestley,  the 
eminent  physicist,  and  brought  by  him  to  this  country  many  years  ago. 
As  the  discoverer  of  oxygen,  and 'other  important  elements  in  chemical 
science,  and  as  one  of  the  first  to  carry  on  chemical  research  in  the 
United  States,  the  memory  of  Dr.  Priestley  is  highly  revered  by  Amer- 
ican chemists,  and  it  was  with  much  gratification  that  they  learned  of 
Mrs.  Priestley's  willingness  to  make  the  transfer. 

By  the  assistance  of  Professor  Leeds  the  collection  was  securely  put 
up  in  a  number  of  crates  and  hogsheads,  which  were  forwarded  to  Wash- 
H.  Mis.  69 4 
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ington.  Arrangements  will  now  be  made  to  unpack  tbese  articles  and 
place  tbem  wbere  they  will  be  most  accessible  to  all  persons  interested. 

Memorial  ObjecU  in  the  Pension  Building. — One  of  the  largest  and  most 
imx>osing  buildings  in  Washington  is  the  one  being  erected  under  the 
direction  of  General  Meigs,  in  Judiciary  Square,  for  the  use  of  the  Pen- 
sion Office.  A  part  of  the  architectural  effect  of  this  building  consists 
in  a  series  of  columns  of  enormous  size,  and  the  happy  thought  occurred 
to  General  Meigs  of  making  each  column  the  depository  of  the  archives 
and  documents  relating  to  the  history  of  a  Department  of  the  Govern- 
ment. .The  offer  of  a  column  to  the  Smithsonian  Institution  was 
promptly  made  use  of  by  furnishing  a  series  of  documents  giving  some 
notice  of  the  past  history  and  present  condition  of  the  Smithsonian  In- 
stitution and  the  National  Museum. 

Instructions  for  Care  Research. — The  Smithsonian  Institution  has  al- 
ways taken  much  interest  in  the  investigations  of  caves  for  the  purpose 
of  obtaining  specimens  of  prehistoric  man,  and  of  extinct  and  recent 
vertebrated  animals. 

In  addition  to  the  large  collections  made  by  myself  at  various  times 
in  this  direction,  and  now  forming  |>art  of  the  collections  of  the  Nations^ 
Museum,  the  proceeds  of  the  Hamilton  bequest  have  been  devoted  for 
several  years  to  this  purpose.  So  far,  however,  the  caves  of  the  United 
States  have  not  been  as  productive  in  collections  as  those  of  Enrox)e. 
Having  received  very  valuable  collections  of  bones  and  relics  from  the 
eelebrated  Kent's  Cavern  in  England,  made  under  the  direction  of  Mr. 
William  Pengelly,  that  gentleman  was  asked  to  prepare  a  special  ti'oat- 
ise  on  cave  lesearch,  to  be  published  by  the  Smithsonian  Institution 
in  its  Miscellaneous  Collections.  This  offer  has  been  kindly  accepted, 
and  it  is  hoped  that  the  manuscript  will  soon  be  received  and  pat  to 
press. 

Ahert  Collection  of  Minerals. — Among  the  most  important  single  con- 
tributions to  the  National  Museum  during  the  year  was  that  of  four 
cases  of  minerals,  presented  by  Col.  James  T.  Abert,  of  Washington 
City,  and  constituting  a  large  portion  of  the  collection  of  his  father,  the 
late  Colonel  Abert,  of  the  Topographical  Bureau.  This  collection,  al- 
though somewhat  antiquated,  from  representing  the  condition  of  min- 
eralogy more  than  twenty  years  ago,  embraces  a  large  number  of  very 
rare  and  interesting  minerals,  the  localities  of  which  have  for  the  most 
part  been  exhausted,  and  which  are  now  only  procurable  with  great 
difficulty. 

Obsequies  of  John  Howard  Payne. — Mr.  John  Howard  Payne,  so  weU 
known  as  the  anthor  of  "Home,  Sweet  Home,'^  died  many  years  ago  in 
Tunis,  during  his  incumbency  of  the  office  of  United  States  consul  at 
that  place. 

Desirous  of  rendering  proper  tribute  to  his  memory,  Mr.  W.  W.  Cor- 
coran, the  eminent  philanthropist  of  Washington,  undertook  to  have 
these  remains  transferred  to  the  United  States  and  placed  under  a 
suitable  monument  in  the  Oak  Hill  Cemetery  near  Washington. 
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The  reinterment  took  place  on  the  9tli  of  June ;  and  in  the  appoint- 
ment of  pall-bearers,  the  Smithsonian  Institution,  among  other  literary 
and  scientific  establishments  of  the  city,  was  recognized  by  the  selection 
of  its  Secretary,  to  act  in  the  above-mentioned  capacity.  The  serv- 
ices on  that  occasion  were  very  impressive,  and  attracted  a  large  gath- 
ering of  people. 

UNITED  STATES  NATIONAL  MUSEUM. 

During  the  year  the  officers  of  the  Museum  have  continued  the  work 
of  rearranging  the  materials  under  their  charge  on  the  greatly  extended 
space  afforded  by  the  completion  of  the  new  building.  It  will  be  remem- 
bered  that  this  building  was  first  occupied  late  in  1881,  and  that  there- 
fore 1883  is  really  only  the  second  year  of  systematic  effort.  Some  ex- 
X>eriments  in  installation  were  made  in  1881,  but  the  chief  thing  accom- 
plished was  the  accumulation  in  some  of  the  inner  courts  of  the  building 
of  the  great  mass  of  unassorted  material  which  had  been  gathering  for 
many  years  in  the  various  store-rooms  of  the  Smithsonian  building  and 
elsewhere,  and  which,  on  account  of  lack  of  space,  had  been  allowed  for 
the  most  part  to  remain  in  the  original  packing  cases. 

After  a  struggle  of  twenty-four  months  with  this  mass  of  unassorted 
material,  the  floors  of  the  Museum  have  at  length  been  cleared,  and  only 
three  of  the  seventeen  exhibition  halls  are  now  occupied  for  storage  pur- 
poses. 

A  provisional  classification  of  the  departments  of  the  Museum  was 
adopted  early  in  1882,  and  during  the  past  two  years  has  been  prac* 
tically  applied.  Twenty-two  scientific  departments  were  provided  for 
and  grouped  in  five  divisions,  namely,  anthropology,  zoology,  botany, 
geology,  and  exploration  and  experiment.  There  are  also  eleven  exec- 
utive departments,  grouped  together  in  the  division  of  administration* 

A  brief  review  of  what  has  been  accomplished  in  each  department 
up  to  the  present  time,  and  especially  during  the  past  year,  will  per- 
haps be  the  most  satisfactory  mode  of  bringing  before  the  Board  the 
present  methods  and  tendencies  of  the  work  in  the  Museum.  I  shall 
not,  however,  attempt  to  discuss  the  additions  of  the  year  to  the  Mu- 
fieam,  as  those  will  be  treated  of  in  detail  in  the  reports  of  the  several 
executive  officers,  and  of  which  a  complete  list,  arranged  alphabetically 
by  donors,  will  be  found  in  the  Appendix  to  the  Report  of  the  Assist- 
ant Director. 

Department  of  Art  and  Industry, — In  the  department  of  art  and  in- 
dustry is  included  for  the  present  all  ethnological  material  except  that 
belonging  to  prehistoric  archaeology.  Under  the  head  of  ethnological 
material  are  included  the  products  of  the  arts  and  industries  of  civil- 
ized as  well  as  of  semi-civilized  and  barbarous  races.  These  collections 
are  being  arranged  in  accordance  with  a  teleological  rather  than  a  geo- 
graphical plan  of  classification,  objects  of  a  similar  nature  being  placed 
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side  by  side — masical  instraments  together,  weapons  togetJier,  &c. — 
and  arranged  in  sach  a  manner  as  to  show  the  evolation  of  each  idea 
from  the  most  primitive  type.  In  discarding  the  ethnographic  method 
of  arrangement,  almost  auiversal  among  museums,  special  care  has 
been  taken  not  to  sacrifice  the  possibility  of  bringing  together  the  ob- 
jects belonging  to  any  particular  locality  or  race,  if  this  shall  at  any 
time  be  required  for  purposes  of  study. 

The  department  of  art  and  industry  must  in  time  necessarily  be  sub- 
divided into  a  number  of  special  departments.  At  present,  and  until 
the  material  now  on  hand  is  properly  assorted,  such  subdivision  is  not 
particularly  to  be  desired.  There  have  grown  up,  however,  a  number 
of  sections  in  this  department,  ftie  result  of  the  accumulation  of  large 
quantities  of  material  requiring  the  care  of  a  special  officer. 

Section  of  materia  medica, — ^This  section  is  already  thoroughly  under 
control,  the  specimens  beirg  installed  in  exhibition  cases  in  systematic 
order,  and  a  large  number  of  labels  being  attached.  This  department 
has  been  for  two  years  under  the  care  of  Dr.  James  M.  Flint,  surgeon, 
U.  S.  N.,  who  has  been  detailed  for  this  service  by  the  Surgeon-General 
of  the  ]^avy,  and  to  whose  skill  the  Museum  is  indebted  for  the  develop- 
ment of  a  collection  of  medicinal  substances  probably  unequaled  else- 
where. 

Section  of  methods  of  <ran«porta^ion.— The  collection  of  models  of 
boats  and  vessels  now  includes  between  two  and  three  hundred  speci- 
mens. This  collection  has  been  developed  in  connection  with  the  fish- 
eries collection,  and  is  especially 'complete  in  representation  of  Ameri- 
can forms,  both  aboriginal  and  modem.  The  series  of  primitive  types 
is  particularly  full,  and  the  collection,  which  will  be  installed  in  the 
room  adjoining  the  fisheries  collection,  will,  when  arranged  upon  the 
evolutionary  plan,  be  thoroughly  unique. 

Section  of  foods  and  textiles. — The  Museum  is  very  rich  in  the  textile 
products  and  food  substances  of  the  North  American  aborigines  and  a 
number  of  foreign  countries,  acquired  at  the  close  of  the  Philadelphia 
Exhibition.  Prof.  W.  O.  Atwater,  of  the  Wesleyan  University,  Mid- 
dletown,  Oonn.,  has  been  acting  as  honorary  curator  of  the  section  of 
foods,  and  has  carried  on  extensive  operations  in  the  analysis  of  food 
products  for  the  benefit  of  this  collection  and  of  the  Fish  Commission. 
Mr.  Eomyn  Hitchcock,  of  New  York,  an  experienced  microscopist  and 
chemist,  has  recently  been  designated  acting  curator  of  the  department 
of  textiles  and  acting  assistant  curator  of  the  department  of  foods. 

Section  of  Aboriginal  pottery. — Mr.  W.  H.  Holmes  has  been  detailed 
by  the  Director  of  the  Bureau  of  Ethnology  of  the  Institution  to  pre- 
pare a  report  upon  American  aboriginal  pottery,  and  the  entire  collect 
tions  of  the  Museum  have  been  placed  in  his  hands  for  that  purx>ose. 
This  collection  is  very  rich,  and  after  its  arrangement  has  been  com- 
pleted will  be  one  of  the  most  impressive  in  the  whole  Museum. 
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Section  of  historical  relics. — The  relics  of  George  Washington  and  other 
distinguished  persons,  for  many  years  displayed  in  the  Patent  Office, 
and  the  Lewis  collection  of  Washington  relics,  purchased  by  Congress, 
and  stored  in  the  Patent  Office,  but  kept  in  the  original  packing  boxes, 
have  during  the  year  been  given  into  the  charge  of  the  l^ational  Museum 
by  the  Commissioner  of  Patents.  These  have  been  placed  on  exhibi- 
tion in  temporary  cases,  together  with  many  articles  of  similar  nature 
already  in  the  possession  of  the  Museum. 

Sectuni  of  costumes^  architecturej  <fec. — The  wealth  of  the  Museum  in 
articles  of  costumes  derived  from  the  North  American  aborigines  is  very 
great,  as  well  as  in  objects  of  all  the  classes  of  implements  and  other 
cuticles  which  usually  make  up  the  bulk  of  ethnological  collections. 
The  mass  of  unassorted  material  is  still  very  large,  and  is  being  in- 
creased every  week  by  the  arrival  of  new  collections. 

The  Catlin  collection  of  Indian  paintings,  presented  in  1881  by  Mrs. 
Joseph  Harrison,  of  Philadelphia,  have  been  unpacked  and  placed  on 
exhibition  in  the  lecture-room. 

The  collection  of  musical  instruments  is  deserving  of  mention,  since 
it  is,  up  to  the  present  time,  the  only  one,  excepting  the  fisheries  collec- 
tion, which  has  been  thoroughly  arranged  and  labeled  in  accordance 
with  the  accepted  plan  of  installation. 

Dq^rtment  of  Antiquities. — The  department  of  prehistoric  antiquities, 
under  the  charge  of  Dr.  Charles  Eau,  has  advanced  with  its  usual  steps 
of  progress  during  the  year.  The  present  somewhat  unsettled  condi- 
tion of  the  upper  main  hall  of  the  Smithsonian  building,  in  which  these 
collections  are  stored,  is  due  to  the  fact  that  the  art  and  industry  col- 
lections, formerly  exhibited  here,  have  been  only  in  part  removed,  owing 
to  the  lack  of  exhibition  cases  in  the  new  building. 

Department  of  Mammals. — The  accessions  of  the  year  have  been  nu- 
merous and  important.  The  curator  of  mammals  has  devoted  a  consid- 
erable portion  of  his  time  during  the  year  to  the  reorganization  of  the 
eollection  of  skeletons,  which  is  exceedingly  rich  in  l^orth  American 
material.  The  cases  for  their  reception  not  having  been  finished,  the 
mounted  preparations  still  remain  in  the  Smithsonian  building.  The 
articulated  skeletons  have  all  been  systematically  arranged  in  the  oste- 
ological  gallery. 

Department  of  Birds. — In  the  department  of  birds,  under  the  care  of 
Mr.  Robert  Bidgway,  the  work  of  the  year  has  necessarily  been  con- 
fined to  the  laboratory,  all  the  space  in  the  ornithological  galleries  out- 
side of  the  cases  having  been  occupied  by  the  offices  of  the  Smithsonian 
Institution  during  the  reconstruction  of  the  easterc  end  of  the  building. 
There  has  been,  however,  very  much  important  work  accomplished  in 
the  rearrangement  of  the  study  series,  and  valuable  collections  have 
been  received,  especially  from  Dr.  Stejneger  and  from  others  already 
mentioned  in  another  part  of  this  report  under  the  head  of  ^^Oeograph- 
ical  Explorations." 
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Department  of  Reptiles  and  Batrachiana. — Under  the  charge  of  Dr.  H«  G* 
Yarrow,  honorary  curator,  the  usual  administrative  work  has  been  ac- 
complished, and  an  annotated  catalogue  of  the  American  specimens  - 
belonging  to  the  Museum  has  been  published. 

Bepartmeiit  of  Fishes. — This  department  is  perhaps  one  of  the  most  un- 
wieldy in  the  Museum,  its  material  being  for  the  most  part  alcoholic. 
From  1865,  when  it  was  thoroughly  disorganized  by  the  fire  in  the  Smith- 
sonian building,  up  to  1871  this  department  was  without  a  curator, 
though  subsequently  to  1881  the  bulk  of  the  collection  was  largely  in- 
creased every  year  by  the  work  of  the  United  States  Fish  Commission. 
For  two  years  Dr.  Tarleton  H.  Bean,  the  curator,  assisted  by  Messrs. 
Parker,  Dresel,  Miner,  and  Bean,  has  been  engaged  in  re-arranging  the 
entire  collection  and  preparing  a  card  catalogue,  a  task  which  has  been 
doubly  difficult  owing  to  the  lack  of  sufficient  room  in  which  to  work. 
The  collection  is,  however,  now  very  well  under  control,  and  several 
thousand  bottles  have  been  set  aside  for  the  exhibition  series.  From 
June  to  October  of  this  year  Dr.  Bean,  was  detailed  for  special  service 
in  connection  with  the  International  Fisheries  Exhibition,  and  devoted 
a  considerable  portion  of  this  period  to  the  study  of  the  ichthyological 
collections  in  London,  Paris,  Genoa,  Vienna,  Berlin,  and  Liverpool,  es- 
tablishing additional  relations. of  exchange  in  those  cities.  This  de- 
partment has  been,  as  usual,  enriched  by  the  work  of  the  United  States 
Fish  Gommisson,  whereby  many  new  species  and  genera  have  been 
added  to  the  fauna  of  North  America. 

Department  of  MoUtisks. — This  department  continues  under  the  charge 
of  Mr.  William  H.  Dall  as  honorary  curator,  Mr.  B.  E.  G.  Stearns  acting 
during  a  portion  of  the  year  as  non-resident  assistant  curator.  The  col- 
lection has  been  greatly  enriched  by  the  acquisition  of  Mr.  Stearns's  col- 
lection of  American  mollusks  and  the  very  rich  collections  of  J.  Gwyn 
JeflFreys,  es^q.,  F.  6.  S.,  &c.,  of  London. 

Department  of  Insects. — The  Museum  is  still  unfortunately  without  a 
collection  of  entomological  specimens  worthy  of  the  name,  the  valuable 
collections  accumulated  by  the  Government  service  havingyears  ago  suf- 
fered destruction  in  the  hands  of  the  Department  of  Agriculture,  with 
whom  they  were  deposited.  Prof.  G.  V.  Riley,  who  is  acting  as  honor- 
ary curator  of  this  department,  has  deposited  his  extensive  collection  of 
American  insects  in  the  Museum,  and  it  is  hoped  that  in  time  this  may 
become  the  property  of  the  United  States. 

Department  of  Marine  Invertebrates. — The  collections  of  crustaceans, 
radiates,  worms,  and  protozoans  are  administered  in  charge  of  Mr.  Rich- 
ard Rathbun,  being  grouped  together  under  the  general  heading  of 
"Marine  Invertebrates."  The  west  hall  of  the  Smithsonian  building 
has  been  assigned  to  this  department  for  exhibition  purposes,  but  is 
still  occupied  in  large  part  by  collections  belonging  to  other  departments, 
so  that  the  curator  has  bad  but  little  opportunity  for  perfecting  the  ex- 
hibition series.    Very  extensive  progress,  however,  has  been  made  dur- 
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ing  the  year  by  the  carator,  asBisted  by  Ensign  W.  E.  Safford,  Ensign 
0.  8.  McClaiD,  and  Mr.  B.  S.  Tarr,  in  the  way  of  assorting  the  material 
already  on  hand,  and  the  distribution  of  duplicates.  A  card  catalogue  of 
the  collection  is  nearly  completed,  and  a  number  of  Important  exchanges 
with  several  European  museums  have  been  made  during  the  year. 

Department  of  Invertebrate  Fossils. — This  department  is  now  divided 
into  two  sections,  Dr.  C.  A.  White,  honorary  curator  of  the  department, 
retaining  charge  of  all  except  the  Paleozoic  fossils  which  are  in  the  hands 
of  Mr.  G.  D.  Walcott,  honorary  curator  of  that  department. 

Department  of  Recent  Plants. — ^The  collection  of  recent  plants,  for  many 
years  in  the  custody  of  Dr.  John  Torrey,  of  l^ew  York,  and  afterwards 
deposited  in  the  Department  of  Agriculture,  have  been  kept  in  excellent 
condition  by  Dr.  Yasey,  curator  of  the  department. 

Department  of  Fossil  Plants. — ^This  department  is  administered  by  Prof 
Lester  F.  Ward,  honorary  curator,  who,  like  the  curators  of  fossil  in« 
vertebrates,  is  an  officer  of  the  Oeological  Survey. 

Department  ofLithology  and  Physical  0eo2o^.— The  collection  of  build- 
ing stones  under  the  charge  of  Mr.  George  P.  Merrill,  assistant,  acting 
as  curator,  presents  each  month  a  more  imposing  appearance  in  the  ex- 
hibition gallery.  The  space  assigned  to  it  has  been  considerably  in- 
creased during  the  year.  Owing  to  the  expense  of  preparing  the  speci- 
mens, little  has  been  done  towards  getting  ready  for  exhibition  the  great 
hoard  of  material  which  lies  at  present  unutilized,  in  the  southwest 
court. 

The  curator  of  this  department  has  recently  undertaken  the  develop, 
ment  of  the  collections  in  physical  geology,  but  has  not  yet  had  oppor- 
tunity  to  seriously  begin  work. 

Department  of  Minerals. — Since  the  death  of  Dr.  George  W.  Hawes, 
curator  of  this  department,  Mr.  W.  S.  Yates,  aid  in  the  Museum,  has 
had  charge  of  the  mineral  collections,  and  has  nearly  completed  the  task 
of  rearranging  and  classifying  the  material.  Prof.  F.  W.  Clarke,  chem- 
ist of  the  United  States  Geological  Survey,  was  appointed  honorary 
curator  on  December  3. 

Department  of  Metallurgy  and  Economic  Geology  — Mr,  Frederick  P. 
Dewey  has  been  appointed  full  curator  in  this  department.  Until 
within  a  few  weeks  nothing  had  been  done  towards  developing  the  ex- 
hibition series,  the  time  of  the  curator  and  his  assistant  having  been 
devoted  to  the  overhauling  and  cataloguing  a  portion  of  the  great  mass 
of  unassorted  metallurgical  material  acquired  by  the  Museum  at  the 
close  of  the  Philadelphia  Exhibition.  There  is  still  an  immense  quan- 
tity of  ores  and  metallurgical  products  stored  away  in  the  original  pack- 
ing boxes  within  the  Museum  building,  and  also  in  a  temporary  shed 
attached  to  the  armory  building.  This  latter  was  obtained  by  Mr. 
Thomas  Donaldson  at  the  close  of  the  so-called  "  permanent  exhibition" 
on  the  Centennial  grounds  in  Philadelphia. 
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Daring  the  absence  of  the  Assistant  Director  in  Europe,  Mr.  Freder- 
ick  W.  True,  curator  of  mammals,  rendered  most  efficient  service. 

BUEEAU  OF  ETHNOLOGY. 

The  appropriation  made  by  Congress  for  the  prosecution  of  ethno- 
logical researches  among  the  North  American  Indians  was  increased 
at  the  last  session  from  $35,000  to  $40,000.  The  work  has  remained 
in  charge  of  Maj.  J.  W.  Powell,  who  has  furnished  the  following  account 
of  operations  during  the  past  year: 

Mound  Exploration, — The  work  of  exploring  the  mounds  and  other 
ancient  monuments  of  our  country,  begun  in  1882,  was  carried  on  during 
the  year  1883  under  the  charge  of  Prof.  Cyrus  Thomas. 

The  same  persons,  to  wit,  Col.  P.  W.  Norris,  Mr.  James  D.  Middleton, 
and  Dr.  Edward  Palmer,  who  were  engaged  during  the  previous  year, 
were  retained  as  the  regular  field  assistants  through  1883. 

Colonel  Norris  spent  the  latter  part  of  the  winter  and  early  spring 
in  Arkansas  and  Mississippi,  and  made,  in  the  months  of  June  and 
July,  a  trip  to  Upper  Wisconsin,  Northern  Minnesota,  and  Dakota  in 
order  to  ascertain  the  character  of  the  new  earthworks  found  in  that 
northwestern  region.  The  remainder  of  the  year  he  was  engaged  in 
opening  mounds  in  the  Kanawha  Valley  in  West  Virginia. 

Mr.  Middleton's  field  of  operation  for  the  latter  half  of  the  winter  and 
the  spring  was  confined  to  the  northern  parts  of  Georgia  and  Alabama. 
During  the  last  part  of  the  year  he  has  been  carrying  on  mound  explo- 
rations in  Wisconsin  and  southward  as  far  as  Northern  Arkansas. 

Dr.  Palmer  has  confined  his  operations  during  most  of  the  year  to 
Central  and  Southern  Arkansas  and  Northern  Louisiana.  He  was  en- 
gaged a  short  time  in  examining  interesting  cave  deposits  in  Central 
Alabama. 

Besides  these  regular  assistants,  Mr.  John  P.  Bagan,  Mr.  John  EL 
Emmert  and  Mr.  L.  H.  Thing  were  engaged  for  short  periods  as  tem- 
porary assistants. 

In  June  Mr.  Bagan  explored  certain  mounds  in  Caldwell  County, 
INorth  Carolina,  which  had  been  reported  by  Dr.  J.  M.  Spainhoux,  of 
Lenoir,  who  also  rendered  very  great  aid  in  this  work.  Afterwards 
Mr.  Bagan  was  sent  to  the  southern  part  of  Georgia  and  into  Florida. 
Mr.  Emmert  was  temporarily  employed  in  opening  mounds  and  graves 
in  East  Tennessee,  and  in  investigating  the  maufactnure  of  imitations 
of  ancint  relics  in  Western  North  Carolina.  Mr.  Thing  devoted  a  short 
time  to  the  exploration  of  the  earthworks  aud  ancient  cemeteries  of 
Southern  Illinois  and  Southeast  Missouri. 

The  number  of  specimens  collected  during  the  fiscal  year  ending 
June  30,  1883,  as  shown  by  the  catalogue  prepared  for  the  bureau,  \b 
4,110.  It  is  believed  that  about  one-half,  or  2,000,  of  these  specimens 
vere  obtained  in  the  first  six  months  of  1883.    The  number  collected 
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daring  the  latter  half  of  the  year  has  not  been  accurately  ascertained, 
but  is  supposed  to  be  1,500,  making  in  all  for  the  calendar  year  1883 
about  3,500  specimens.  They  embrace  almost  every  type  of  articles 
hitherto  found  in  the  mounds  and  other  ancient  works  of  that  portion 
of  the  United  States  to  which  the  operations  of  the  year  have  been  con- 
fined, as  well  as  quite  a  number  of  new  types. 

Among  the  moi'e  interesting  finds  are  a  remarkably  fine  series  of  pol- 
ished celts,  a  large  number  of  steatite  pipes  with  handles,  three  winged 
pipes  of  green  chlorite  slate  finely  worked,  two  very  large  stone  image 
pipes,  gorgets,  plummets,  and  boat-shaped  ornaments. 

A  very  fine  collection  of  mound  pottery  has  been  obtained,  contain- 
ing many  whole  pieces,  presenting  almost  every  type,  both  as  to  form 
and  ornamentation,  heretofore  discovered  in  these  earthworks,  also  a  few 
that  are  unique  as  to  shape  and  decoration.  Quite  a  number  of  shell 
and  bone  ornaments  and  implements  were  obtained,  among  which  are 
some  of  the  finest  specimens  of  engraved  shells  so  far  discovered. 

The  collection  also  includes  a  number  of  copper  implements  and  orna- 
ments, some  of  which  are  very  fine  and  unique. 

Among  the  articles  obtained  indicating  contact  with  European  civil- 
ization are  some  iron  implements  from  a  North  Carolina  mound  and 
fragments  of  copper  plate  from  several  localities  bearing  the  impress 
of  machinery^ 

The  most  important  results  of  these  explorations  to  the  students  of 
American  archseology  are  the  facts  brought  to  light  concerning  the 
manners  and  customs  of  the  mound-builders  and  the  purposes  for  which 
these  mounds  and  other  ancient  works  of  our  country  were  erected. 
They  clearly  demonstrate  that  a  large  portion  of  those  in  the  Southern 
section  were  built  for  domiciliary  purposes  or  as  foundations  for  houses, 
and  that  these  houses  were  plastered  with  clay,  the  plastering  often  be- 
ing stamped  with  an  implement  made  of  split  reeds,  and  frequently 
painted,  and  that  the  houses  were  usually  thatched  with  grass  or  straw. 

A  new  class  of  mounds,  so  far  as  the  internal  structure  is  concerned, 
has  been  discovered,  bringing  to  light  a  different  mode  of  sepulture  from 
any  previously  observed. 

The  number  of  mounds  opened  during  the  year  was  large,  reaching 
several  hundreds,  but  cannot  be  definitely  stated. 

These  explorations  have  been  specially  successful  in  the  light  they 
have  thrown  upon  the  question  often  asked,  "Who  were  the  mound- 
builders  f  ^ 

Explorations  in  the  Southwest — In  continuing  the  investigations  of  the 
preceding  year,  excursions  were  made  by  Mr.  James  Stevenson  in  the 
summer  and  fall  of  1883  through  sections  of  the  Southwest  not  hereto- 
fore carefully  examined,  for  the  purpose  of  obtaining  their  archsBologic 
value  and  to  determine  to  what  extent  future  explorations  would  be  re- 
quired. These  observations  resulted  in  the  discovery  of  several  more 
ruined  cave  and  cliff  cities  differing  in  some  respects  from  any  before 
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examined.  The  most  remarkable  was  a  village  of  sixty- two  underground 
dwellings,  situated  near  the  summit  of  one  of  the  volcanic  foot-hills  of 
the  San  Francisco  Mountains  in  Arizona.  The  surface  stratum  of  the 
hill  had  by  exposure  become  hardened,  and  formed  the  common  roof  for 
the  entire  community.  The  dwellings  were  excavated  after  a  common 
pattern,  and  a  description  of  one  will  convey  an  idea  of  the  whole. 
They  had  no  communication  beneath  the  surface,  and  were  only  accessi- 
ble by  means  of  square  holes  leading  from  the  surface  by  a  vertical 
shaft  to  the  main  room  of  the  dwelling.  Foot- rests — holes  at  convenient 
distances  along  the  sides  of  the  shaft^served  the  purposes  of  a  stair- 
way. At  the  bottom  of  the  shaft  was  found  an  oval-shaped  arched-roofed 
room,  about  twenty  feet  in  its  smallest  diameter.  At  the  ends  and  on 
the  sides  opposite  the  entrance  low  doorways  connected  the  main  room 
with  smaller  rooms,  the  whole  suite  of  rooms  or  dwelling  consisting  of 
four  apartments.  One  of  the  smaller  rooms  had  its  floor  excavated  to 
a  depth  of  two  or  three  feet  below  the  floors  of  the  other  rooms,  and  is 
supposed  to  have  served  the  purpose  of  a  store-room  or  cellar  for  the 
ancient  occupant.  The  other  small  rooms  may  have  been  sleeping  rooms. 
A  groove  18  inches  deep  by  15  in  width,  extending  from  the  floor  of  the 
main  room  up  one  side  of  the  shaft  to  the  surface  of  the  hill,  its  bottom 
filled  with  ashes  and  its  sides  blackened  by  smoke,  formed  the  fire-place 
and  chimney  of  the  establishment.  Around  the  mouth  of  the  shaft  a 
stone  wall  was  found,  forming  by  its  inclosure  a  kind  of  door-yard  to  the 
dwelling  below.  Considerable  debris  was  found  in  these  dwellings,  an 
examination  of  which  led  to  the  discovery  of  many  carious  objects, 
illustrating  some  of  the  social  and  domestic  customs  of  the  inhabitants. 

Stone  mauls  and  axes,  the  implements  used  in  excavating  the  dwell- 
ings; pottery  bearing  a  great  variety  of  ornamentation;  bone  awls, 
and  needles  of  delicate  workmanship;  the  metate  or  family  grinding- 
stone  for  grain,  its  well-worn  surface  indicating  long  use;  shell  and 
obsidian  ornaments  and  implements  of  wood,  the  uses  of  which  were 
undi  SCO verable,  were  among  the  trophies  of  the  exploration.  Search 
was  made  for  a  water-course  or  spring,  but  no  appearance  of  the  exist- 
ence of  water  in  the  neighborhood  was  discovered. 

There  were  signs  of  intercommunication  between  this  village  and  a 
cliflfcity  some  15  miles  distant,  which  indicated  the  contemporaneous 
inhabitancy  of  the  two. 

This  city,  or  rather  cluster  of  villages,  also  a  new  discovery,  occupied 
the  sides  of  a  canon  which  has  recently  been  christened  Walnut  Canon. 
The  sides  have  been  gullied  by  storms  and  torrents,  leaving  shallow 
cave-like  places  of  great  length  at  difterent  heights,  along  the  bottoms 
of  which,  wherever  the  ledge  furnishes  a  suflBcient  area,  dwellings  in 
groups  or  singly  were  built.  The  season  was  well  advanced  when  the 
place  was  reached,  and  only  little  time  was  spent  in  its  exploration. 

All  the  ancient  methods  of  approach  have  been  long  worn  away,  and 
access  to  the  nearest  of  the  groups  of  houses  was  a  work  of  difficulty. 
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The  group  or  village  which  was  most  narrowly  examined  was  about 
half  a  mile  in  length,  and  consisted  of  a  single  row  of  hoases,  the  com- 
mon rear  wall  being  the  lining-rock,  whil^  the  sides  and  front  were 
made  of  large  squared  stones  laid  in  clay.  A  narrow  street  or  pathway 
extended  along  the  entire  front.  Other  and  similar  villages  could  be 
seen  along  the  canon  for  some  distance. 

Among  the  relics  found  here  was  a  wooden  spindle  whorl  similar  to 
those  in  use  by  the  Pueblos  of  the  present  time,  but  unlike  them  in  the 
apparent  manner  of  its  manufacture.  Kothing  indicating  the  use  of 
metallic  tools  of  any  description  was  discovered.  The  surface  of  the 
wood  of  which  the  whorl  was  formed  had  apparently  been  charred  and 
then  ground  down  to  the  required  size  and  shape  by  rubbing  it  upon 
sandstone.  A  shaft  of  reed  resembling  bamboo  still  remained  in  the 
whorl.  It  had  been  broken  by  the  maker  and  neatly  mended  by  wind- 
ing about  it  a  piece  of  fine  twine.  The  ends  of  this  twine  being  exam- 
ined under  the  microscope  disclosed  the  fact  that  its  fiber  was  made  of 
very  fine  human  hair. 

Articles  of  wood,  corn-cobs,  and  even  the  perfect  grains  of  com;  wal- 
nuts, bones  of  elk,  antelope,  and  wolf;  portions  of  wearing  material  of 
a  fabric  resembling  the  mummy  cloth  of  Egypt,  but  made  from  mate- 
rial unfiamiliar  to  the  explorers,  and  other  perishable  articles,  were  found 
in  abundance  buried  in  the  piles  of  dSbris  which  partially  fill  these 
deserted  homes,  and  would,  at  first  thought,  seem  to  indicate  somewhat 
recent  inhabitancy.  On  the  other  hand,  however,  the  preservative 
qualities  of  the  atmosphere  of  this  region  are  remarkable,  and  it  is  the 
belief  that  centuries  have  elapsed  since  the  last  of  the  departed  race  or 
races  occupied  these  old  cities  and  villages  as  homes. 

Explorations  in  Arizona  and  New  Mexico, — Mr.  Victor  Mindelefl^,  aided 
by  Messrs.  Gushing  and  Atkins,  proceeded,  in  the  early  part  of  the 
year,  to  the  Moki  towns  for  the  purpose  of  making  ethnologic  collec- 
tions. 

O-rai-be,  the  most  distant  of  the  villages,  was  the  first  visited,  but 
mnch  opposition  was*  encountered,  in  that  a  large  majority  of  the  na- 
tives were  found  to  be  inimical  to  Americans. 

In  consequence  of  this  the  O-rai-be  collection  was  small,  numbering 
only  about  one  hundred  and  fifty  pieces,  which  had  been  secretly  of- 
fered in  trade,  despite  the  strict  injunctions  to  the  contrary  of  those  in 
aathority.  A  catalogue  of  this  material  was  prepared  by  Mr.  Gushing 
from  notes  made  in  the  field. 

After  leaving  O-rai-be,  camp  was  established  at  a  point  convenient 
to  the  remaining  villages,  near  Ma-shong-i-ni-vi,  of  the  "  middle  mesa.'^ 
Here  a  large  collection  was  secured,  principally  from  the  villages  of 
the  middle  mesa,  of  modern  pottery,  basket  ware,  dance  paraphernalia,, 
and  stone  implements,  as  well  as  a  valuable  collection  of  well-preserved 
ancient  pottery,  embracing  a  variety  of  forms  and  decorations. 
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During  the  intervals  of  collecting  at  Moki,  several  visits  were  made 
to  Mr.  Thomas  Y.  Ream's  place,  near  by,  where  drawings,  notes,  and 
photographs  were  made  of  his  extensive  collection  of  ancient  pottery. 

On  August  15,  Mr.  Mindeleff  again  took  the  field  for  exploration 
among  the  cliff  ruins  of  Canon  de  Chelley,  but  on  reaching  the  fitting- 
out  point  an  anticipated  outbreak  among  the  Il^avajos  and  the  hnset- 
tled  condition  of  the  Indians  compelled  a  temporary  postponement  of 
work  in  that  region,  during  which  time  a  visit  was  made  to  the  exten- 
sive ancient  pueblo  ruin  known  among  the  Navajos  as  "Kintiel." 
This  ruin  is  situated  near  the  eastern  border  of  Arizona,  about  25  miles 
south  of  Pueblo,  Colorado. 

Small  subordinate  ruins  occur  on  various  prominent  points,  border- 
ing the  long  narrow  valley  that  extends  north  from  the  main  ruins 
which  from  their  position,  overlooking  arable  land,  may  have  served  as 
farming  habitations  occupied  only  during  the  summer  season,  as 
Kutica  and  Pescado,  near  Zufii,  are  at  the  present  day.  This  large  and 
compactly  built  pueblo  is  on  two  sloping  hillsides  which  come  together 
in  an  "  arroyo,''  or  wash.  A  large  part  of  the  northern  half,  where  the 
walls  follow  a  broad  curve,  is  still  standing  to  a  height  of  from  10  to 
15  feet  The  masonry  shows  a  high  degree  of  skill  and  is  in  a  good 
state  of  preservation.  The  external  curved  wall  is  nearly  3  feet  thick 
in  many  places  on  the  lower  floor,  and  usually  6  inches  less  above.  A 
noticeable  feature  is  the  occurrence  of  small  square  loop-holes  pierced 
obliquely  through  the  external  wall.  The  walls  of  the  lowest  story 
were  usually  several  inches  thicker  than  those  above,  thus  forming  a 
projecting  ledge  upon  which  the  floor  beams  rested.  Several  beams 
were  found  in  place.  Architectural  plans  of  the  ruin  were  made,  to- 
gether with  a  contour  map  of  the  ground  to  illustrate  its  relation  to  the 
topography.    Sketches  and  photographs  were  also  made. 

In  excavating  on  the  bank  of  the  ^^arroyo"  a  short  distance  from  the 
ruin,  a  nearly  complete  skeleton  was  found  lying  on  its  right  side. 
From  the  grave  were  taken  two  bowls  of  ancient  ware,  but  no  trace  of 
textile  fabric  was  discovered.  At  a  point  within  the  ruins  the  bank  of 
the  "arroyo,"  having  been  partly  washed  away,  had  caved  in,  exposing 
to  view  a  complete  vertical  section  of  two  rooms.  On  clearing  away 
the  d6hriSy  broken  pieces  of  pottery  and  fragments  of  a  pierced  round » 
stone  disk  were  found. 

I>igging  a't  a  number  of  places  resulted  in  the  exposure,  at  the  east- 
<ern  end  of  the  ruin,  of  a  large  room  in  which  many  objects  of  interest 
were  found,  among  them  an  unbroken  circular  stone  slab,  with  a  hole 
large  enough  to  admit  the  body  of  a  man,  solidly  built  into  a  partition 
wall  and  serving  as  a  doorway. 

The  same  room  contained  a  well-preserved  fireplace,  large,  smooth, 
baking  stones,  metates,  mortars,  broken  pottery,  and  bone  implements. 

The  manner  in  which  these  objects  were  scattered  about  the  room  in- 
dicated a  sudden  abandonment.    While  here,  Indians  brought  in  re- 
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ports  of  remains  farther  south,  extendiDg  into  the  neighborhood  of  Zuni. 
These  reports  were  confirmed  by  statements  of  Mormons  from  that 
Tieinity.  These  men  also  gave  accounts  of  numerous  pueblo  remains  in 
the  region  southwest  of  Zuni,  near  the  headwaters  of  the  Little  Colo- 
rado, in  and  about  Bound  Valley. 

November  1,  Mr.  Mindeleff  reached  Canon  de  Chelley.  A  closely 
detailed  meander  survey  was  made  of  the  cafion,  with  its  network  of 
branches,  as  also  of  a  small  neighboring  canon  containing  ruins,  not 
heretofore  visited.  This  plot  was  made  on  a  large  scale  to  admit  of 
showing  the  relation  of  the  position  of  the  ruins  to  the  arable  land  and 
other  topographic  features. 

The  lateness  of  the  season  and  short  supplies  (for  one  month's  stay) 
made  it  necessary  to  devote  nearly  all  of  the  time  to  exploring,  mapping 
and  securing  plans  and  sketches  of  the  ruins.  Some  excavations,  how- 
ever, were  made,  and  interesting  textile  remains,  such  as  rugs,  sandals, 
and  cordage  of  yucca  fiber  and  cedar  bark,  were  found. 

The  number  of  ruins  found  was  far  beyond  what  was  expected,  about 
one  hundred  and  thirty-five  ruin-sites  having  been  noted. 

In  exploring  ])rauch  cafions  many  ruins  of  large  extent  were  observed, 
some  of  them  containing  several  large  circular  chambers  with  very  thick 
massive  walls  beautifully  finished  inside  with  smooth  coats  of  cement, 
and  sometimes  with  a  decorative  band  near  the  floor.  In  one  case  the 
drawing  was  very  skillfully  executed  in  red  paint  on  a  white  ground, 
very  similar  in  character  to  designs  found  on  ancient  pottery.  These 
larger  ruins  are  not  nearly  so  well  preserved  as  the  small  ones.  They 
have  evidently  been  the  principal  dwellings  of  the  ancient  people  of 
this  region,  and  seem  to  have  been  visited  with  a  destruction  which  the 
more  insignificant  cliff  outlooks  have  escaped. 

On  finishing  the  work  in  Canon  de  Chelley,  a  trip  was  made  to  the 
pueblo  of  Acoma.  A  representative  collection  of  modem  ware  was  se- 
cured, composed  principally  of  large  jars,  small  vessels  being  compar- 
atively rare  at  this  pueblo.  Very  few  specimens  of  ancient  pottery 
were  found  here. 

During  intervals  of  collecting,  a  survey  and  a  plan  of  Acoma  were 
made  for  the  preparation  of  a  model  similar  to  those  of  Zufii  and  the 
Moki  villages. 

Explorations  at  Zuni. — In  August,  1882,  Mr.  F.  H.  Cushing  proceeded 
to  the  Seneca  Iroquois  Reserve,  in  Western  New  York,  with  the  Zuni 
Indians  who  had  accompanied  him  on  his  Eastern  trip.  Here  he  visited 
the  Seuecas  of  Tonawanda,  learning  important  and  obscure  facts  rela- 
tive to  their  social  and  more  especially  their  '< Medicine"  organizations. 
In  the  latter  he  found  evidence  of  a  society  of  *' medicine  priests"  func- 
tionally identical  with  a  similar  organization  among  the  Znfiis,  the  latter 
being  that  of  the  Kd^kd-thla  na  Kwe  or  "  Grand-Medicine-Dance  Society." 

Proceeding  thence,  he  arrived  at  Zufli,  N.  M.,  on  the  23d  of  Sep- 
tember.   Here,  during  the  month  of  October,  he  resumed  note-taking, 
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sketching  of  Zufii  dances  and  ceremonials  as  they  happened  to  occar^ 
adding  to  his  vocabularies  and  memoranda  on  the  sociologic  system  of 
the  tribe,  their  ceramic-art  decorations,  and  mythology.  On  the  5th  of 
November  he  went  to  the  Moki  towns  to  assist,  in  concert  with  J.  Stanly 
Brown,  esq.,  in  the  collecting  of  ethnologic  specimens  therefrom.  On 
searing  Ream's  Canon,  the  point  of  rendezvous,  it  was  determined  ad- 
visable that  he  should  make  a  visit  of  reconnaissance  to  Oraibe.  Near- 
ing  Walpi,  he  was  driven  in  by  a  severe  snowstorm,  but  he  had  the 
good  fortune  to  meet  there  a  visiting  chief  from  Oraibe.  With  him  he 
consulted  and  negotiated,  making  him  the  messenger  of  his  arrange- 
ments for  trading  with  the  tribe  in  question.  He  then  returned  to 
Keam's  Canon. 

Pending  the  arrival  of  goods  at  Moki,  Mr.  Cushing  returned  across 
the  country  to  Zuhi,  for  the  purpose  of  observing  more  minutely  tiian 
'on  former  occasions  the  annual  sun  ceremonials.    En  route  he  dis- 
covered two  ruins,  apparently  before  unvisited. 

One  of  these  was  the  outlying  structure  of  K^n'i-KHl^  called  by  the 
Kavajos  Z%nnijin'n€,  and  by  the  Zunis  He'-sho'ta  pathl-tdtej  both,  ac- 
cording to  Zuni  tradition,  belonging  to  the  ThUe-td-Jctcej  the  name  given 
to  the  traditional  northwestern  migration  of  the  Bear,  Crane,  Frog, 
Deer,  Yellow-wood,  and  other  gentes  of  the  ancestral  pueblos. 

It  is  a  two-story  structure,  of  selected  red  sandstone  slabs,  around  the 
base  and  over  the  summit  of  a  huge  outcropping  bowlder,  and  is  nearly 
intact,  most  of  the  floor  of  the  siecond  story,  roof,  lintels,  etc,  still  being 
in  good  state  of  preservation.  It  is  situated  in  the  mouth  of  one  of  the 
arms  of  K'l'n-i-k^el,  or  "  Dead  Bun  "  Cation,  25  miles  northwest  of  the 
station  of  I^avajo  Springs,  on  the  Atlantic  and  Pacific  Bailroad.  In 
the  ground-room  of  this  structure,  leaning  against  a  trap  opening  in 
the  floor  of  the  second  story,  were  found  the  poles  of  a  primitive  ladder, 
notched  with  stone  instruments  at  regular  intervals  on  the  correspond- 
ing sides.  To  the  lower  portion  of  the  poles  was  bound  with  yucca 
fiber  a  much-decayed  round,  still  complete,  but  too  feebly  attached  to 
allow  of  disturbance.  The  structure  details  of  the  rooms  of  the  second 
story  were  noteworthy  features,  indicating  the  relationship  of  the  build- 
ing with  the  ruin  of  K'i'n-i-k^el,  and  thus,  in  a  measure,  confirmiog  the 
ZuSLi  tradition. 

As  soon  as  the  ceremonials  of  the  sun  had  been  completed,  Mr.  Gush- 
ing again  set  out,  with  Ndnahe  (a  ZuHi  of  Moki  nativity)  as  interpreter, 
for  Moki,  via  Holbrook,  Ariz.,  and  proceeded  with  Victor  Mindeleff, 
esq.,  and  his  expedition  to  Oraibe  on  the  19th  of  December.  On  ac- 
count of  the  unfavorable  attitude  of  the  natives,  it  was  determined  that 
further  efforts  would  prove  comparatively  fruitless  of  results ;  hence  the 
expedition  proceeded  from  Oraibe  to  an  encampment  near  the  mesa  of 
the  two  Moki  towns,  Mi-shong-ini-vi  and  Shipau ili-vi.  Here  Mr. 
Cushing  superintended  the  collecting  of  more  than  twelve  hundred 
specimens,  at  the  same  time  noting  several  examples  of  Moki  folk-lore 
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and  tradition,  and  studying  the  considerable  collections  of  antique  pot- 
tery gathered,  some  of  the  resulis  of  which  latter  studies  will  appear  in 
forthcoming  reports. 

On  the  19th  of  January,  1883,  Mr.  Gushing  returned  to  Zuiii  and 
continued  his  investigations  relative  to  the  sociologic  system  of  the 
Zuiiis.  He  added  during  the  months  of  March  and  April  more  than 
five  hundred  ijages  to  his  notes  on  Zuui  folk-lore.  He  also  made  a  brief 
trip  to  the  ruin  sections  of  Zuni  tradition,  lying  toward  the  southwest, 
accompanied  by  an  artist,  W.  L.  Metcalf,  as  a  volunteer  assistant,  and 
two  Indians.  His  discoveries  near  the  Escudilla  and  farther  north,  in 
Eastern  Arizona,  were  more  important,  archaeologically,  than  he  had 
before  made. 

• 

Linguistic  Field  Work. — Mrs.  Erminnie  Smith,  whose  former  work  had 
been  devoted  to  the  Iroquoian  tribes  of  New  York  and  Upper  Canada, 
vas  this  year  engaged  among  those  of  Lower  Canada,  principally  Mo- 
hawks. The  isolation  of  these  Indians  for  nearly'  two  hundred  years 
from  the  other  Iroquois  has  afforded  iuteresting  comparisons  regarding 
dialect  and  customs.  A  large  amount  of  literature,  consisting  of  ser- 
mons, catechisms,  vocabularies  and  dictionaries,  the  most  important  of 
which  was  in  manuscript,  the  work  of  French  Catholic  missionaries,  was 
obtained.  By  this  means  the  Mohawk  synonyms  for  many  words  before 
collected  by  Mrs.  Smith  in  the  Tuscarora,  Onondaga,  and  Seneca  dialects, 
were  ascertained. 

Mr.  Jeremiah  Curtin  visited  the  Indians  on  the  Seneca  Eeservation, 
New  York,  and  collected  a  large  body  of  linguistic  and  my  thologic  ma- 
terial, and  afterwards  proceeded  to  Indian  Territory  with  the  same 
object. 

Mr.  H.  W.  Henshaw,  in  the  latter  part  of  the  year,  was  occupied  in 
Nevada  and  California.  He  procured  a  very  complete  vocabulary  of 
the  Washo  language  from  the  members  of  that  tribe,  about  300,  in  the 
neighborhood  of  Carson,  establishing  the  former  supposition  that  the 
Washo  language  is  the  sole  known  representative  of  a  linguistic  stock. 
A  similar  vocabulary  of  the  Panamint  language^  hitherto  unknown, 
vas  obtained,  showing  it  to  belong  to  the  Shoshone  stock.  The  Pana- 
mint tribe  was  found  not  to  be  so  near  extinction  as  had  been  popularly 
sapposed,  there  remaining  about  150  individuals. 

Dr.  W.  J.  Hofifman  visited  the  Ottawa,  Ojibwa,  and  Pottawatomie  In- 
dians of  Northern  Michigan,  and  the  Sisseton  and  Mdewakantannawn 
bands  of  Dakota,  in  Minnesota  and  Dakota,  with  spc^cial  reference  to  the 
study  of  pictographs  and  gesture  language. 

Bev.  J.  Owen  Dorsey,  during  January  and  February,  was  on  the  Kan- 
sas and  Osage  Reservations,  in  the  Indian  Territor^^,  where  he  gained 
considerable  linguistic  and  ethnologic  material  from  the  Indians,  who 
speak  dialects  related  to  that  of  the  Ponkas  and  Omahas.  Among  this 
material  may  be  specified  two  dictionaries,  of  fully  three  thousand  words 
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eacli,  grammatical  notes  in  each  dialect,  native  texts,  inclnding  mytbs^ 
historical  papers,  and  epistles  and  sociologic  notes. 

Office  Work. — Gol.  Garrick  Mallery,  United  States  Army,  has  been  en- 
gaged in  further  researches  and  extensive  correspondence  for  the  com- 
pletion of  a  monograph  on  sign  language,  and  in  the  preparation  of  an 
introduction  to  the  study  of  pictographs,  with  the  requisite  illustrations. 
In  this  work  he  has  been  assisted  by  Dr.  W.  J.  Hoffman. 

Dr.  H.  C.  Yarrow  has  continued  the  preparation  of  his  monographs 
on  mortuary  customs,  and  also  has  been  occupied  in  obtaining  data 
for  a  work  upon  the  medicine  practices  of  the  Il^orth  American  Indians. 

Mr.  H.  W.  Henshaw  was  engaged  in  preparing  a  report  upon  Indian 
industries,  both  from  historical  data  and  from  the  returns  of  the  Indian 
census. 

Prof.  O.  T.  Mason  has  prepared  a  report  upon  Indian  education, 
based  upon  material  obtained  from  the  office  of  the  Commissioner  of 
Indian  Affairs,  from  correspondence  with  every  school  and  college  in 
the  United  States,  from  the  reports  of  the  Indians,  and  from  the  general 
census.  This  has  been  arranged  with  reference  to  the  name,  location, 
and  linguistic  stock  of  every  tribe,  detailing  the  school  facilities,  attend- 
ance, and  literacy. 

During  the  year  Mr.  W.  H.  Holmes  had  general  charge  of  the  col- 
lections of  the  Bureau  outside  of  those  from  the  mound  district,  and  has 
made  the  necessary  classification  and  catalogue  thereof.  He  has  also 
been  acting  as  honorary  curator  of  pottery  in  the  National  Museum,  and 
has  spent  much  time  in  classifying  and  arranging  the  very  large  collec- 
tions in  that  department.  In  connection  with  this  work  he  has  made 
some  interesting  investigations  relating  to  ancient  American  ceramics. 
The  most  important  of  these  were  studies  of  the  use  of  textile  fabrics  in 
the  manufacture  of  pottery  by  the  ancient  tribes  of  the  Atlantic  slope, 
and  of  the  art  of  '^ coiling"  for  the  same  purposes  by  all  the  American 
people.    Exhaustive  papers  have  been  prepared  upon  these  subjects. 

Mr.  Holmes  has  also  had  charge  of  the  department  of  illustration  of 
the  Bureau  conjointly  with  that  of  the  Geological  Survey. 

Mrs.  Erminnie  Smith  was  engaged  in  translating  into  English  the 
manuscript  French-Mohawk  dictionary  of  Rev.  Father  Marcoux,  pro- 
cured by  her,  in  which  the  spelling  of  the  Indian  words  was  changed  to 
that  adopted  by  the  Bureau  of  Ethnology.  She  also  prepared  a  chres- 
tomathy  of  the  Mohawk  dialect,  and  a  table  containing  a  large  number 
of  words  in  use  among  the  isolated  Mohawks,  with  their  synonyms  as 
used  by  the  Mohawks  On  the  "  Six  Nation  Reserve." 

During  the  year  the  Bibliography  of  North  American  Linguistics,  by 
Mr.  J.  C.  Pilling,  was  slowly  put  in  type,  only  350  pages  having  been 
added.  To  this  work  Mr.  Pilling  has  only  been  able  to  give  such  time  as 
could  be  spared  from  other  more  pressing  official  duties.  In  the  spring 
he  made  a  trip  to  the  west  coast  of  the  United  States  for  the  purpose  of 
inspecting  the  books  in  certain  libraries  in  California,  and  in  the  fall  a 
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visit  of  a  few  weeks  to  some  of  the  principal  libraries  of  the  East,  nota- 
bly the  Lenox  Library  and  the  Astor  Library  of  New  York,  and  the  val- 
uable private  libraries  of  Dr.  J.  Hammond  Trambnll,  of  Hartford,  and 
Dr.  D.  6.  Brinton,  of  Media,  Pa.  There  are  now  900  pages  of  the  Bib- 
liography in  type. 

Mr.  Jeremiah  Cartin  prepared,  in  part  from  material  in  the  office, 
vocabularies  of  the  Maskoki,  Caddo,  and  Seneca  languages,  and  of  the 
Chinook  jargon,  also  a  collection  of  Seneca  folk-lore. 

Mr.  C.  C.  Boyce  resumed  the  preparation  of  a  historical  atlas  of  In- 
dian affairs. 

This  work  will  indicate  upon  a  series  of  charts  the  boundaries  of  all 
cessions  of  land  made  to  the  United  States  by  the  several  Indian  tribes, 
the  location  of  present  and  former  Indian  villages,  and  all  points  or 
places  of  historical  interest,  reciting  briefly  the  location,  character,  and 
condition  of  each  tribe  in  its  earliest  relations  with  the  whites ;  its  mi- 
gration, wars,  and  diplomacy  to  the  formation  of  the  Federal  Govern- 
ment, and  a  particular  account  of  the  various  treaties  with  the  United 
States,  together  with  the  causes  and  results  thereof.  The  progress  of 
the  year  covers  the  cessions  in  all  the  States  and  Territories  between 
the  Mississippi  Biver  and  the  Pacific  slope;  also* the  greater  part  of 
Wisconsin,  Michigan,  and  much  in  Tennessee,  North  Carolina,  and 
Georgia,  as  well  as  the  collection  of  a  large  amount  of  historical  data 
relating  to  the  different  tribes. 

Mr.  Albert  S.  Gatschet  was  engaged  in  revising  the  items  compos- 
ing his  English-Klamath  Dictionary  and  putting  them  in  shape  so  as  to 
be  ready  for  the  press. 

Many  of  the  longer  items  had  to  be  rewritten  entirely  from  the  ma- 
terials on  hand. 

In  the  middle  of  May  type-setting  began  on  the  work,  and  it  was  com- 
pleted and  stereotyped  by  the  latter  part  of  August.  Including  the 
preface,  this  second  part  of  the  dictionary  now  contains  205  quarto 
pages,  with  about  4,400  items. 

Mr.  Gatschet  also  undertook  the  revision  of  the  manuscript  of  his 
grammar,  part  of  which  had  to  be  rewritten. 

The  Dakota-English  portion  of  the  Dakota  Dictionary  of  Bev.  S.  B. 
Biggs,  D.  D.,  being  655  pages  of  proof,  was  finally  corrected  in  April, 
1883.  The  death  of  this  distinguished  missionary  and  scholar  in  Au- 
gust, ISSdT,  required  the  transfer  of  the  preparation  of  the  English- 
Dakota  part  of  the  dictionary  to  Bev.  John  P.  Williamson,  who  has 
since  been  engaged  upon  it. 

From  March  to  December,  inclusive,  Bev.  J.  Owen  Dorsey  was  occu- 
pied in  the  preparation  of  a  Kwapa  vocabulary  of  several  hundred 
words,  and  the  Kansas  and  Osage  dictionaries,  from  the  material  col- 
lected by  him  in  Indian  Territory,  as  well  as  in  the  transliteration  of  part 
of  the  Ponka  dictionary,  to  make  it  conform  to  the  last  alphabet  of  the 
H.  Mis.  69 5 
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Bureaa.    This  last  work  will  form  Part  II  of  "  Contributions  to  ^orth 
American  Ethnology,  Volume  VI,  The  (pegiha  Language.'^ 

Prof.  Cyrus  Thomas,  who  had  charge  of  the  explorations  of  mounds, 
has  taken  the  precaution  to  have  all  the  specimens  carefully  and  prop- 
erly labeled  and  numbered,  from  the  time  they  were  discovered  in  the 
field  until  they  received  the  Museum  catalogue  number.  He  has  also 
prepared  a  corresponding  catalogue,  in  which  are  carefully  noted  the 
locality  where  each  specimen  was  found,  the  name  of  the  collector,  and 
whether  found  in  a  mound,  grave,  or  on  the  surface,  so  that  archaeolo- 
gists can  ascertain  the  history  of  any  specimen  by  reference  to  the  spe- 
cimen itself. 

In  addition  to  this,  a  catalogue  of  the  collection  of  the  fiscal  year 
ending  June  30, 1883,  with  numerous  illustrations,  has  been  prepared 
for  the  Bureau  and  is  now  awaiting  publication.  Each  assistant  has 
made  a  full  report  of  his  work  up  to  June  30, 1883,  which  will  be  brought 
together  in  the  general  report  now  in  course  of  preparation  by  Professor 
Thomas.  A  large  number  of  plates  and  illustrations  of  mound  groups, 
ancient  works,  and  mound  sections  accompany  these  reports,  which 
will  be  used  to  illustrate  the  general  report. 

Mr.  Victor  Mindeteff  was  engaged  daring  part  of  the  year  in  making 
a  series  of  large  models  in  papier-mach^  of  the  Moki  villages  from  the 
plans  and  measurements  taken  by  him  on  the  ground. 

The  Third  Annual  Eeport  has  been  prepared  and  delivered  to  the 
Government  Printer,  its  contents  being  as  follows : 

Manuscript  Troano,  by  Prof.  Cyrus  Thomas. 

Masks  of  the  Il^orthwest,  by  William  H.  Dall. 

Omaha  Sociology,  by  Bev.  J.  O.  Dorsey. 

Navajo  Weavers,  by  Dr.  Washington  Matthews. 

Catalogue  of  a  portion  of  the  ethnological  and  archaeological  collec- 
tions made  by  the  Bureau,  etc.,  by  William  H.  Holmes. 

Textile  Fabrics  of  the  Mound  Builders,  derived  from  impressions  on 
pottery,  bj'^  William  H.  Holmes. 

Illustrated  catalogue  of  the  collections  from  New  Mexico  in  1882,  by 
James  Stevenson. 

During  the  year  many  linguistic  manuscripts  of  value  were  received 
from  collectors  to  whom  the  "  Introduction  to  the  Study  of  Indian  Lan- 
guages" had  been  furnished. 

UNITED  STATES  GEOLOGICAL  SUEVEY.       * 

It  has  been  customary  for  the  Secretary  of  the  Institution  to  present 
each  year  a  condensed  account  of  the  work  performed  by  the  Govern- 
ment Survey;  and  accordingly  the  following  summary  of  its  operations 
is  given,  kindly  furnished  by  Major  J.  W.  Powell,  Director  of  the  Sur- 
vey : 

In  the  act  making  appropriations  for  the  fiscal  year  1882-'83  Con- 
gress required  the  Geological  Survey  to  make  a  geologic  map  of  the 
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United  States,  thereby  giving  the  Survey  authority  to  extend  its  opera- 
tions over  the  entire  country  in  ?o  f;ir  as  necessary  to  eflFect  that  pur- 
X)ose.  Inasmuch  as  the  preparation  of  a  geologic  map  requires  a  cor- 
rect topographic  map  as  its  basis,  it  became  necessary  to  adopt  a  scale 
for  a  general  map  of  the  United  States,  and  also  a  method  of  graphic 
representation.  The  experience  of  the  various  geologic  surveys  carried 
on  by  the  General  Government  and  by  the  several  States  has  shown 
that  the  smallest  scale  that  can  ordinarily  be  used  on  a  map  for  general 
geologic  purposes  is  4  miles  to  the  inch,  and  that  vertical  relief  is  best 
indicated  by  contours  with  intervals  of  25  feet  or  200  feet,  according  as 
the  country  represented  is  plain  or  rugged  in  its  topographic  features. 
Certain  districts  in  which  the  geology  is  complex  may  require  elaborate 
maps  on  larger  scales,  but  for  the  general  map  the  scale  of  4  miles  to 
the  inch  has  been  adopted  as  best  suited  for  the  purpose  of  geologic 
representation. 

It  is  proposed  to  publish  this  general  map  in  atlas  sheets,  each  to 
include  one  degree  of  longitude  by  one  of  latitude. 

To  accomplish  this  topographic  work  in  the  shortest  possible  time 
and  with  the  greatest  economy,  it  was  decided  to  take  advantage  of  all 
work  previously  done,  whether  by  the  General  Government,  by  the 
several  States,  by  counties,  townships,  or  by  industrial  corporations 
and  individuals.  In  order  to  compile  and  adjust  the  material  obtained 
from  these  various  sources,  a  topographic  division  was  organized,  under 
the  charge  of  Mr.  Henry  Gannett,  who,  in  addition  to  the  work  of  com- 
pilation and  adjustment  above  referred  to,  began  field  operations,  car- 
ried on  to  a  limited  extent  in  1882,  but  extended  and  systematized  in 

1883. 

Topographic  Work. 

The  plans  for  the  topographic  field  work  for  the  season  of  1883  con- 
templated a  large  increase  of  work  in  the  Southern  Appalachian  region, 
the  commencement  of  work  in  Massachusetts,  the  further  prosecution 
of  work  in  New  Mexico  and  Arizona,  in  Northern  California,  and  the 
commencement  of  a  detailed  map  of  the  Yellowstone  National  Park.  It 
was  further  proposed  to  extend  the  map  of  the  Elk  Mountains  in  Colo- 
rado, which  was  made  by  the  survey  under  Dr.  F.  Y.  Hayden  in  1874, 
besides  numerous  detailed  maps,  in  different  sections  of  the  country. 
Field  work  in  the  Arizona  and  New  Mexico  district,  known  as  the  "Win- 
gate  division,'^  was  commenced  in  the  latter  part  of  May,  under  the  direc- 
tion of  Prof.  A.  H.  Thompson.  The  division  was  organized  first  with 
one  party  for  carrying  on  triangulation  and  two  for  topographic  work, 
which  organization  was  continued  until  the  1st  of  July,  when  another 
topographic  party  was  added.  The  character  of  the  country,  which 
consists  essentially  of  rolling  plateaus  commanded  by  buttes  of  no 
great  height,  was  such  as  to  permit  of  very  rapid  topographic  work. 
"The  weather  also  was  favorable  during  the  entire  season,  and  the  result 
Vas  that  this  division  covered  a  very  large  area,  estimated  at  22,000 
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square  miles,  comprisiDg  the  re^on  lying  between  the  parallels  of  35<> 
and  370,  and  the  meridians  of  109^  and  lll^,  and  with  an  additional 
rectangle  ou.  the  southeast,  comprised  between  the  parallels  of  35^  and 
S6^  and  the  meridians  of  107^  and  IO90.  A  small  portion  of  the  latter 
had  been  surveyed  during  the  previous  year.  While  this  region  was, 
as  stated  before,  in  the  highest  degree  favorable  to  the  rapid  prosecu- 
tion of  topographic  work,  it  was  decidedly  unfavorable  for  triangnlation, 
requiring  almost  everywhere  the  use  of  artificial  signals  and  tnuch  cut- 
ting away  of  timber.  The  area  covered  includes  much  that  has  been 
hitherto  a  terra  incognita^  partly  on  account  of  its  aridity  and  barren 
condition,  and  partly  on  account  of  the  difficulty  of  traversing  it.  So 
little  has  been  known  of  it  that  within  the  area  surveyed  by  Mr.  H.  M. 
Wilson  (in  charge  of  one  of  the  topographic  parties)  a  small  mountain 
range  has  been  indicated  as  occupying  two  places  on  the  same  map. 
Mr.  Wilson  is  also  the  first  white  man  to  ascend  Il^avajo  Mountain,  a 
dome-shaped  mass  that  rises  4,000  feet  above  the  general  level  of  the 
country,  between  the  ISan  Juan  and  the  Colorado  Bivers,  near  the  month 
of  the  former.  At  the  close  of  the  field  season,  Professor  Thompson 
determined  by  astronomic  methods  the  geographic  position  of  Fort 
Wingate. 

The  field  work  of  the  California  division  was,  as  during  the  previous 
year,  intrusted  to  the  charge  of  Mr.  Gilbert  Thompson.  The  division 
was  organized  and  took  the  field  early  in  July.  It  consisted  of  two 
parties,  one  under  the  immediate  supervision  of  Mr.  Thompson  and  the 
other  under  Mr.  Mark  B.  Kerr.  The  season  proved  to  be  exceptionally 
unfavorable.  Kot  only  was  the  work  seriously  interfered  with  by  storms, 
but  during  nearly  the  whole  season  smoke  and  haze  obstructed  the  view. 
In  spite  of  these  difficulties  the  topographers  surveyed  an  area  estimated 
at  between  4,000  and  5,000  square  miles,  lying  in  the  northern  part  of 
the  State,  about  Mount  Shasta,  and  extending  westward  therefrom  into 
the  Coast  Bange. 

The  work  of  preparing  a  detailed  map  of  Yellowstone  Park  upon  a 
scale  of  1  mile  to  an  inch  was  intrusted  to  Mr.  J.  H.  Benshawe.  Out- 
fitting his  party  at  Bozeman,  Mont.,  he  reached  the  Park  and  com- 
menced work  on  the  7th  of  August,  prosecuting  work  as  late  as  the 
season  would  admit.  Early  in  October,  however,  severe  snow-storms 
caused  a  cessation  of  field  operations,  and  he  was  obliged  to  withdraw 
to  lower  altitudes.  The  area  covered  by  his  party  during  the  season 
was  about  1,500  square  miles,  lying  in  the  northwestern  comer  of  the 
Park,  and  embracing  the  southern  end  of  the  Gallatin  Range,  and  a 
considerable  area  of  plateau  country,  extending  hence  southward  down 
to  the  Geyser  basins.  Upon  the  return  of  the  party  to  Bozeman,  in 
October,  a  remeasurement  with  compensated  bars  was  made  of  the  base 
line  at  that  place  laid  out  and  surveyed  by  the  "  Geographical  Surveys 
West  of  the  One  Hundredth  Meridian '^  in  1877. 

During  the  year  1874  the  Geological  Survey  of  the  Territories,  under 
Dr.  F.  V.  Hayden,  made  a  somewhat  detailed  topographic  map  of 


REPORT   OP   THE   SECRETARY.  69 

the  Elk  Moantain  region,  in  Western  Colorado.  This  region,  compris- 
ing one  of  the  finest  bodies  of  moantains  in  the  country,  has  recently 
acquired  prominence  as  a  mining  district  both  of  the  precious  metals 
and  coal.  The  extension  of  this  work  on  the  southwest,  in  order  to 
include  within  its  limits  all  of  the  mining  district  as  now  constituted, 
was  intrusted  to  Mr.  Anton  Karl.  It  was  commenced  during  the  month 
of  July,  and  carried  on  nearly  to  completion  when  Mr.  Karl  was  called 
away  for  the  purpose  of  verifying  the  survey  of  the  Maxwell  grant,  in 
Northern  New.  Mexico.  Mr.  Karl  performed  this  latter  duty  to  the  sat- 
isfaction of  the  Department,  and,  upon  its  completion,  the  season  being 
far  advanced,  field  operations  in  the  Elk  Mountain  Eegion  were  post- 
poned until  the  following  year. 

The  revision  for  the  survey  of  the  Southern  Appalachians  was  organ- 
ized upon  a  considerably  enlarged  scale,  five  topographic  and  two  tri- 
angulation  parties  being  put  into  the  field.  Three  of  the  former,  under 
Messrs.  Yeates,  Bien,  and  Pearson,  took  the  field  during  the  month  of 
June,  and  at  the  same  time  one  of  the  triangulation  parties,  under  Prof. 
W.  C.  Kerr,  commenced  work.  The  area  assigned  to  Mr.  Yeates  com- 
prised the  southwestern  part  of  the  mountain  region  of  North  Carolina; 
that  to  Mr.  Bien,  the  northeastern  part  of  this  area,  the  southwestern 
corner  of  Virginia,  and  McDowell  County,  in  West  Virginia;  that  to 
Mr.  Pearson,  the  valley  of  East  Tennessee,  with  instructions  to  work 
from  the  boundary  line  of  Virginia  down  the  valley  as  far  as  the  season 
would  permit.  The  triangulation  party  was  instructed  to  cover  the  area 
assigned  to  these  three  parties  with  a  scheme  of  triangulation  of  suf- 
ficient accuracy  to  control  their  work.  Early  in  July,  topographic  pai  ty 
No.  4,  under  Mr.  W.  A.  Shumway,  was  put  into  the  field,  with  instruc- 
tions to  survey  the  area  lying  between  the  Kanawha  and  Big  Sandy 
Rivers,  in  West  Virginia.  Triangulation  party  No.  2,  under  Prof.  J. 
Howard  Gore,  also  took  the  field  about  this  time,  with  instructions  to 
connect  the  Coast  Survey  transcontinental  belt,  which  follows  generally 
the  Kanawha  Biver,  with  the  work  of  the  other  party  under  Professor 
Kerr.  At  the  same  time,  topographic  party  No.  5,  under  Mr.  S.  K. 
Bodfish,  was  put  into  the  field,  with  instructions  to  survey  the  western 
part  of  Maryland  and  the  adjacent  portions  of  Northern  West  Virginia. 
Shortly  after  Mr.  Bodfish  took  the  field  his  health  failed  and  it  became 
necessary  for  him  to  relinquish  charge  of  the  party.  Mr.  W.  T.  Griswold 
was  intrusted  with  the  further  prosecution  of  the  work. 

The  weather  throughout  this  region  was  unfavorable.  The  journals 
of  the  parties  show  that  fully  one-half  of  the  days  were  so  stormy  as  to 
preclude  field  work ;  furthermore,  the  character  of  the  country,  espe- 
cially the  density  of  its  forests,  makes  field  work  at  all  times  slow  and 
difficult.  Nevertheless,  an  area  of  fully  2,200  square  miles  was  sur- 
veyed, a  result  attained  only  by  great  energy  and  ingenuity  in  over- 
coming and  circumventing  obstacles. 

The  survey  of  Massachusetts  was  intrusted  to  Prof.  H.  F.  Walling, 
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60  long  well  known  as  the  compiler  of  maps  of  the  Northeastern  States, 
and  latterly  by  his  topographic  work  npon  the  United  States  Coast  and 
Geodetic  Survey.  Work  was  commenced  among  the  Berkshire  Hills  in 
Massachusetts  in  July,  and  carried  on  until  the  close  of  the  year,  an 
area  of  1,500  square  miles  having  been  surveyed,  upon  a  scale  of  2 
miles  to  an  inch.  In  carrying  on  this  work  very  material  assistance 
has  been  derived  from  surveys,  either  by  the  United  States  or  State 
authority,  or  by  private  corporations  or  individuals. 

In  the  Mono  Basin,  Mr.  Willard  D.  Johnson  spent  the  summer  in 
topographic  work,  under  the  immediate  supervision  of  the  geologist  in 
charge  of  the  division  of  the  Great  Basin.  He  was  occupied  the  greater 
part  of  the  season  upoii  a  map  of  the  hydrographic  basin  of  Mono  Lake, 
including  an  area  of  about  2,000  square  miles,  and  executed  on  a  scale 
of  IJ  miles  to  the  square  inch.  About  half  the  area  is  mountainous 
and  difficult,  including  the  western  slope  of  a  portion  of  the  Sierra 
Kevada.  Local  maps  were  made  of  the  Mount  Lyell  glaciers,  and  of  a 
group  of  ancient  moraines  f*t  the  mouth  of  Parker  Caiion. 

The  total  area  covered  by  the  topographic  work  of  the  season 
amounts  to  about  53,000  square  miles. 

Geologw  Worlc, 

Ditiirict  of  the  South  Atlantic, — Prof.  H.  E.  Geiger  was  detailed  to 
investigate  the  geology  of  certain  portions  of  Virginia.  He  spent  the 
early  part  of  July  in  the  eastern  part  of  the  State.  During  that  month 
and  August  he  studied  all  the  formations  from  the  Greenbrier  River 
to  the  east  of  Alleghany  Station,  West  Virginia. 

In  September  he  packed  and  shipped  to  Washington  specimens  from 
the  Devonian  formations,  in  Greenbrier  County,  and  transferred  his 
work  to  Alleghany'  County,  Virginia.  He  there  made  a  study  of  the 
formations,  which  are  well  exposed  in  that  section,  and  procured  some 
excellent  geologic  specimens.  In  October  he  extended  his  work  from 
Alleghany  County  to  Rockingham  County,  Virginia,  where  he  studied 
the  limeston^  fossils  and  made  a  special  study  of  the  foldings  between 
the  Blue  Ridge  and  North  Mountain.  He  made  a  careful  comparative 
examination  of  the  limestones  of  Alleghany  and  Rockbridge  Counties, 
and  at  the  end  of  the  month  came  to  W^ashington.  The  thanks  of 
the  Survey  are  due  to  Professor  Campbell,  of  Washington  and  Lee 
University,  who  rendered  great  service  to  Professor  Geiger. 

Prof.  Ira  Sayles  spent  the  early  part  of  July  in  the  examination 
of  caves  near  Clinch  River,  Virginia,  and  the  general  features  of  the 
surrounding  region.  He  then  studied  the  coal  beds  of  Big  Yellow 
Creek,  in  Bell  County,  Kentucky,  and  the  dyestone  iron  deposits  a  few 
miles  down  Poor  Valley.  In  August  he  continued  his  work  near  the 
Clinch  River,  especially  with  the  object  of  ascertaining  the  extent  and 
direction  of  the  faulting  which  was  displayed  there,  and  also  ex- 
amined the  upper  Coal  Measures  of  the  region,  and  made  a  running 
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field  chart  of  the  coanty.  Later  in  the  season  he  discovered,  in  Haw- 
kins County,  Tennessee,  some  very  interesting  cave  deposits,  which  he 
carefally  studied  and  from  which  large  collections  were  sent  to  the 
office  in  Washington.  From  this  point,  in  October,  he  went  southeast- 
wardly  through  Hawkins  County,  studying  the  formations  on  the  way, 
and  by  the  last  of  the  month  was  at  Knoxville,  where  he  examined  the 
rocks  of  the  Potsdam  deposits,  to  supplement  Mr.  C.  D.  Walcott'A 
work.  The  work  in  the  vicinity  of  Knoxville  and  Centerville  was  con- 
tinued through  the  latter  part  of  the  year,  although  bad  weather  in- 
terfered considerably  with  his  work. 

District  of  the  Rocky  Mountains, — ^Work  in  this  district,  under  tho 
charge  of  Mr.  S.  F.  Emmons,  was  begun  early  in  July.  Mr.  Whitman 
Cross  was  assigned  to  work  in  the  Silver  Cliflf  region.  The  report  on 
this  region  will  be  of  value  from  the  fact  that  it  is  a  camp  of  abortive 
processes,  a  true  history  of  which  will  serve  as  warning  by  pointing 
out  the  errors  which  caused  the  failures  there.  Work  was  continued  in 
this  region  through  July,  August,  and  part  of  September.  Mr.  S.  S. 
Sackett  was  detailed  to  gather  statistics  as  to  reduction  works  in 
the  district.  A  short  trip  was  made  to  the  Sangre  de  Cristo  Range,  on 
the  opi>osite  side  of  the  valley  from  Silver  Cliff,  to  determine  the  geo- 
logic relations  of  the  rocks  of  this  range  to  the  Silver  Cliff  deposits. 
Work  in  the  Denver  coal  basin  was  begun,  but  had  to  be  stopped  be- 
fore the  end  of  the  season.  Some  attention  was  paid  to  the  subject  of 
artesian  wells,  and  the  material  obtained  will  be  embodied  in  the  re- 
port on  the  Denver  basin«  In  the  office  the  notes  on  the  ten-mile  dis- 
trict were  worked  up,  a  geologic  map  and  sections  were  prepared,  and 
lithological  determinations  were  made  preliminary  to  final  elaboration 
and  publication.  Messrs.  Cross  and  Chapman  have  been  engaged  in 
the  preparation  of  geologic  maps,  and  some  field  work  was  done  by  Mr. 
Cross  in  the  vicinity  of  Golden  and  Morrison,  on  the  Mesozoic  rocks 
which  are  exposed  in  this  region. 

Yellowstone  National  Park. — Mr.  Hague  began  field-work  in  the  Yel- 
lowstone Park  in  the  latter  part  of  July.  His  investigations  were  mainly 
confined  to  a  preliminary  examination  to  ascertain  what  the  geologic 
problems  really  are.  The  Upper  and  Lower  Geyser  Basins  were  visited 
in  August,  and  a  geologic  reconnaissance  was  made  from  the  Upper  Basin 
to  Shoshone  Lake  of  the  Heart  Lake  Basin,  for  the  purpose  of  comparing 
them  with  the  Upper  Basins  of  the  Firehole,  and  to  ascertain  what  thermal 
and  other  changes  have  occurred  since  1878.  Mr.  Hague  thinks  that 
Mount  Sheridan  is  a  volcanic,  crater,  so  modified  by  glacial  action  as  to 
practically  obscure  its  true  origin.  A  collection  of  200  specimens  of  gey- 
serites  was  carefully  made  for  the  educational  rock  series.  In  September 
permanent  camp  was  established  near  the  Great  Valley  of  the  Yellowstone, 
and  short  trips  were  made  into  the  adjacent  region.  The  Mount  Wash- 
bume  group  was  examined,  and  the  headwaters  of  the  Gardiner  and 
Gibbon  Bivers  and  the  region  of  the  Grand  Cation  were  visited.    The 
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bottom  of  the  Orand  Canon  was  reached  at  four  different  points.  A 
reconnaissance  was  made  to  Steamboat  Point  on  Yellowstone  Lakeland 
Mount  Chittenden,  one  of  the  highest  peaks  in  the  vicinity,  was  ascended. 
During  this  time  a  study  of  the  geysers  in  the  Upper  Geyser  Basin  was 
continued  by  Mr.  Hague^s  assistant  until  September  25,  when  the  camp 
there  was  broken  up  and  a  new  camp  was  established  at  Mammoth  Hot 
Springs.  From  this  a  trip  was  made  to  the  western  limits  of  the  Park 
over  the  summit  of  the  Great  Plateau  and  back  via  Madison  Canon, 
where  a  fine  section  of  rhyolitic  rocks  is  exposed.  The  region  north  of 
Mount  Holmes,  on  the  west  side  of  the  Park,  was  also  examined,  but 
the  results  were  meager  on  account  of  the  severity  of  the  storms.  A 
geologic  reconnaissance  was  also  made  via  the  East  Fork  of  the  Yel- 
lowstone to  the  headwaters  of  Soda  Butte  Creek  and  the  Clark's  Fork 
mines.  Although  the  country  was  covered  with  snow,  the  work  accom- 
plished was  of  great  value  for  general  geologic  purposes,  and  especially 
as  suggesting  plans  of  operation  for  next  season.  About  the  middle  of 
October  the  weather  became  so  inclement  that  the  parties  were  obliged 
to  leave  the  field.  Mr.  Iddings  was  sent  to  Eureka,  Nev.,  to  make  col- 
lections of  rocks  for  the  educational  series.  He  secured  sufficient  ma- 
terial for  200  cabinet  specimens  of  five  characteristic  rocks.  Three 
of  these  illustrate  igneous  rocks  from  the  Great  Basin,  and  two  belong 
to  the  supplementary  series.  "All  will  be  described  in  the  Geology  of 
the  Eureka  district." 

District  of  the  Ptwific — Survey  of  the  QuicJcsilver  Distriet — Mr.  G.  F. 
Becker,  who  is  in  charge  of  the  division  of  the  Pacific,  has  been  engaged 
in  the  examination  of  the  quicksilver  deposits  of  California.  During 
the  early  part  of  the  season  he  carried  on  an  investigation  in  the  vicin- 
ity of  the  Sulphur  Bank,  California.  A  trip  was  made  to  the  Korth  Fork 
of  Cache  Creek  and  Tulare  Lake,  the  only  localities  in  this  section  where 
fossiliferous  strata  occur.  The  early  part  of  September  was  spent  on 
the  North  Fork  of  Cache  Creek,  and  the  map  of  the  Clear  Lake  region 
was  completed.  Betuming  to  Sulphur  Bank,  soundings  of  the  lake 
were  taken,  and  careful  examinations  made  of  the  mines.  The  party 
then  proceeded  to  San  Francisco  to  prepare  for  the  winter's  work,  which 
consists  of  the  revision  of  Mr.  Curtis's  memoir  of  the  Eureka  mines,  the 
arranging  of  the  Clear  Lake  and  Sulphur  Bank  collections,  and  analy- 
ses of  the  minerals,  rocks,  and  waters  collected,  and  the  general  routine 
of  office  duties. 

Work  was  undertaken  during  the  season  by  Mr.  Turner,  in  the  re- 
gion of  Knoxville,  but  was  interfered  with  by  his  sickness,  which  obliged 
him  to  enter  the  hospital  at  San  Francisco. 

Volcanic  rocks. — Capt.  C.  E.  Button,  who  has  charge  of  the  investiga- 
tion of  the  volcanic  rocks  of  the  division  of  the  Pacific,  has  been  busy 
most  of  the  year  with  the  completion  and  preparation  for  publication 
of  his  memoir  on  the  Hawaiian  volcanoes,  which  were  visited  by  him 
for  the  purpose  of  studying  the  features  and  processes  of  volcanoes  in 
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actioD,  that  the  practical  knowledge  thus  obtained  might  be  ased  in  the 
Btady  of  the  extinct  volcanoes  of  oar  western  coast.  His  assistant,  Mr. 
Diller,  took  the  field  at  Bed  Blnff,  Gal.,  early  in  July,  and  immediately 
began  the  study  of  Lassen's  Butte.  The  plain  around  Bed  Bluff  is  vol- 
canic conglomerate  of  andesitic  fragments,  which  formation  extends  for 
25  miles  eastward.  During  the  latter  part  of  the  month  he  was  en- 
gaged in  the  examination  of  the  region  surrounding  Mount  Shasta. 
Later,  he  made  a  geologic  reconnaissance  of  the  Cascade  range.  Inter- 
esting  studies  were  made  of  the  faults  on  the  eastward  side  of  the  range, 
near  Klamath  I^ake.  In  September  he  visited  Union  Peak,  Mount 
Thielson,  Crescent  and  Summit  Lakes,  and  Diamond  Peak.  Mount 
Thielson  proved  to  be  a  very  interesting  ruined  crater  of  large  propor- 
tions. From  Diamond  Peak  he  proceeded  to  the  group  of  volcanic 
cones  known  as  the  <<  Three  Sisters."  Here  both  Mr.  Diller  and  his 
asaistant,  Mr.  Hayden,  met  with  an  accident  which  obliged  them  to 
suspend  work.  Later  in  the  season  the  reconnaissance  was  resumed 
and  the  west  side  of  the  range  examined  from  Portland,  Oregon,  to  Bed 
Bluff,  California. 

District  of  the  Oreat  BcLsin. — The  work  in  this  division  has  consisted 
for  sc^veral  years  in  the  investigation  of  the  system  of  lakes  which  in 
Quaternary  time  occupied  so  many  of  the  valleys.  This  work  is  now 
so  far  advanced  that  it  is  believed  the  most  important  generalizations 
have  been  reached ;  and  the  Director  decided  to  close  it  as  a  means  of 
enabling  him  to  increase  the  working  force  on  the  Atlantic  coast.  The 
corps  was  therefore  reduced  early  in  the  year,  and  those  who  remained 
were  instructed  to  devote  the  season  to  supplementing  the  material 
already  gathered  so  as  to  put  it  in  the  best  shape  for  publication.  The 
office  at  Salt  Lake  City,  which  had  been  the  base  of  operations  for  the 
division,  was  closed  in  June. 

Mr.  O.  K.  Gilbert,  geologist  in  charge,  took  the  field  soon  after,  visit- 
ing in  Northern  Utah,  Northern  Nevada,  and  the  Mono  Basin  of  Cali- 
fornia, localities  necessary  to  complement  his  earlier  notes. 

He  was  accompanied  in  Utah  and  Nevada  by  Mr.  B.  Ellsworth  Call, 
i¥ho  is  temporarily  attache4  to  the  survey  for  the  purpose  of  studying 
the  molluscan  faunas  of  the  Quaternary  lakes.  The  Quaternary  shells 
are  all  of  existing  fresh- water  species,  but  are  depauperate  as  compared 
with  their  modem  representatives  in  the  same  region ;  and  the  problem 
undertaken  by  Mr.  Call  is  to  determine  the  climatic  conditions  indicated 
by  this  depauperization. 

Mr.  Israel  G.  Bussell  has  had  immediate  charge  of  the  investigation 
of  Lake  Lahontan,  the  Quaternary  ancestor  of  Pyramid,  Carson,  and 
Walker  Lakes,  and  also  of  the  investigation  of  the  Quaternary  history 
of  the  Mono  Lake  Basin.  He  devoted  the  summer  to  the  completion 
of  his  field  examinations.  The  six  Quaternary  glaciers  which  debouched 
into  MoDO  Valley  were  studied  in  detail  and  traced  to  their  common 
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source  in  the  great  n6v6  of  the  Sierra  Nevada.  Within  the  area  of  that 
Ii6v6  are  a  number  of  small  modem  glaciers  which  were  included  in  the 
investigation. 

^lessrs.  Gilbert  and  Eussell  have  devoted  the  time  not  consumed  by 
field-work  to  the  preparation  of  reports,  preliminary  and  final,  on  the 
Quaternary  lakes.  The  final  reports  will  include  monographs  on  Lake 
Bonneville,  Lake  Lahontan,  and  the  Mono  Basin. 

Study  of  Metamorphic  rocks. — Prof.  R.  D.  Irving  had  five  parties  in  the 
field  continuing  the  investigation  of  the  copper-bearing  rocks.  The 
examination  of  the  Huronian  rocks,  in  the  vicinity  of  Sault  Ste.  Marie, 
Mich.,  was  completed,  and  the  field  of  investigation  was  extended  north 
of  Lake  Superior  to  the  National  boundary,  and  along  the  latter  west- 
ward to  Rove  Lake,  Michigan.  Special  investigations  were  made  in  the 
vicinity  of  Sault  Ste.  Marie  and  at  various  other  points  in  the  neighbor- 
hood of  I3ake  Superior.  A  study  was  made  of  the  crystalline  rocks  of 
Morrison  and  Todd  Counties,  Minnesota,  and  a  study  of  the  Huronian 
quartzites  of  the  Minnesota  Valley.  Professor  Todd's  report  on  the 
*'  Copper-bearing  Rocks  "  is  in  type  and  awaiting  the  completion  of  the 
illustrations  before  publication.  Early  in  September  the  Animikie  group 
was  examined  along  a  route  which  gave  two  complete  sections  of  the 
45eries  from  the  junction  with  the  Keweenawan,  on  the  islands  near 
Pigeon  Point,  along  the  boundary  line  to  the  underlying  granite  of 
Sauaga  Lake,  and  along  the  west  side  of  Thunder  B«ay  to  Port  Arthur. 
The  examination  of  the  Minnesota  Valley,  begun  in  the  latter  part  of 
August,  was  continued  until  the  middle  of  September,  when  field  work 
was  stopped  for  the  season.  Considerable  microscopic  work  has  been 
done  by  Professor  Todd  and  his  assistants.  Since  the  beginning  of  their 
4study  of  the  metamorphic  rocks  in  1882  thin  sections  of  500  rocks  have 
been  made,  of  which  number  written  descriptions  of  300  have  been  pre- 
pared. They  include  rocks  from  the  original  Huronian,  the  Huronian 
of  the  Marquette  and  Menominee  regions,  the  Animikie  group  of  the 
National  boundary',  the  folded  schists  of  the  same  region,  and  the  crys- 
talline rocks  of  the  Minnesota  and  Mississippi  Valleys.  Professor  Irving, 
in  October,  made  a  personal  examination  of  the^quartzites  of  Nicollet 
and  Cottonwood  Counties,  Minnesota.  A  comparative  study  of  the 
greenstones,  etc.,  of  Huronian  age  will  be  carried  on.  Office  work  has 
developed  some  interesting  results  in  relation  to  the  structure  of  the 
quartzites  of  the  Huronian  of  Lake  Huron  and  of  the  Marquette  and 
concerning  their  relations  to  each  other. 

Yellowstone  and  Missouri  Rivers. — The  region  between  the  Missouri 
River  at  Bismarck,  Dak.,  and  the  Yellowstone  Valley  at  Glendive, 
Mont.,  and  along  the  Yellowstone  River  from  Glendive  to  Livingston, 
Mont.,  with  a  portion  of  Montana  in  the  vicinity  of  Bozeman,  was  the 
field  of  a  geological  reconnaissance  by  Dr.  F.  V.  Hayden,  who  was 
assisted  by  Dr.  A.  C.  Peale.  Sections  were  made  at  various  points  along 
the  line  of  the  Northern  Pacific  Railroad  with  especial  relation  to  the 
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Ijoe  of  dinsion  between  the  Laramie  groap  and  the  beds  that  lie  beneath 
it.  Collections  were  made  at  various  points,  mainly  of  fossils  from 
strata  of  the  Laramie  group,  and  the  numerous  coal  outcrops  in  the 
vicinity  of  the  railroad  were  examined,  as  were  also  the  borings  for 
artesiaD  wells  at  Bismarck  in  Dakota,  and  at  Billings  in  Montana. 

Quaternary  geology. — An  investigation  of  the  glacial  and  associated 
formations  of  the  interior  basin  has  been  in  progress  under  charge  of 
Prof.  T.  C.  Chamberlin.  In  the  early  part  of  June  he  made  a  brief  re- 
examination of  the  stony  clays  bordering  Lake  Michigan,  with  a  view 
to  discriminations  between  true  glacial  deposits  and  those  produced  by 
floating  ice.  Later  in  the  month  he  made  a  cursory  examination  of 
some  iK)int8  on  the  southern  border  of  the  newer  drift  in  Central  Iowa, 
an«l  on  the  loess  and  drift  of  Northeastern  Nebraska,  carrying  a  recon- 
Daissance  as  far  west  as  Fort  Niobrara.  In  July  he  studied  the  outer 
IwnlcT  of  the  drift  in  ^Dakota,  adjacent  to  and  west  of  the  Missouri 
River.  Ill  August  a  reconnaissance  of  the  drift  margin  in  the  Ohio 
Basin  in  Southern  Illinois,  Indiana,  and  Southwestern  Ohio  was  under. 
takiMi.  September  aud  the  remainder  of  the  available  field  season, 
reaebing  into  the  early  part  of  December,  were  devoted  to  a  supple- 
ine^itary  examination  of  the  border  of  the  later  drift  and  of  its  moraines 
in  tlie  plaine  region,  stretching  from  the  Scioto  to  the  Illinois  Yalley,  in 
vhicli  the  ridging  of  the  drift  is  least  conspicuous. 

Prof.  J.  E.  Todd,  as  assistant,  devoted  the  main  i>ortion  of  the  fifeld 
season  to  an  investigation  of  the  moraines  and  associated  drift  deposits 
of  the  Territory  lying  between  the  James  and  Missouri  Valleys  and 
south  of  the  Northern  Pacific  Railway  in  Dakota.  Subordinately  he 
made  brief  supplementary  studies  of  the  glacifi^l  phenomena  of  the  south- 
eastern corner  of  Dakota  and  the  northeastern  border  of  Nebraska. 

The  chief  subject  assigned  Prof.  B.  D.  Salisbury,  assistant,  was  the 
cbiiracter,  quantity,  and  topographical  associations  of  the  residuary 
clays  and  other  disintegration  products  of  the  driftless  region  of  Wis- 
consin, Minnesota,  Iowa,  and  Illinois.  In  connection  with  this  study 
he  traced  out  the  limits  of  some'  portions  of  the  driftless  area  that  had 
uot  been  determined  with  accuracy,  and  examined  the  character  of  the 
drift  border  with  a  view  to  comparison  with  the  observations  on  the 
outer  drift  margin  above  indicated,  rfe  also  gave  attention  to  the  loess- 
Hke  loams  of  the  western  and  southern  portions  of  the  district  and  to 
tbe  valley  drift.  In  November  he  was  temporarily  diverted  from  these 
fitndiesto  assist  in  glacial  examinations  in  the  Wabash  Valley.  In  the 
^tterpart  of  November  he  transferred  his  field  to  Eastern  Missouri,  and 
l^gan  an  investigation  of  the  residuary  clays,  loess,  and  drift  border 
analogous  to  that  previously  undertaken  in  the  driftless  region,  and 
^itli  the  object,  among  others,  of  intercomparison.  This  work  was  con- 
tiuaed  until  interrupted  by  snow-fall,  about  the  middle  of  December. 

The  surface  geology  of  the  District  of  Columbia. — The  superficial  de- 
posits of  Washington,  D.  C.,.  and  vicinity  4iave  been  made  the  subject 
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of  casual  study  during  the  past  summer  by  Mr.  W  J  McOee,  whose  re- 
ports may  be  summarized  as  follows : 

The  uppermost  deposit  consists  of  a  unipartite  but  heterogeneous  layer 
of  gravel  and  loam,  reposing  unconformably  upon  the  several  older 
rdcks  of  the  region  up  to  an  altitude  of  200  feet  or  more  above  tide.  Xn 
general,  the  layer  thickens  toward  waterways  and  is  attenuated  towajnd 
highlands,  and  the  coarser  materials  predominate  toward  its  base. 
The  gravels  are  in  part  quartzitic,  small,  and  well  rounded,  and  in  part 
of  various  sublocal  rocks  of  all  sizes  up  to  fully  four  feet  in  diameter, 
and  little  worn ;  while  the  loam  is  sometimes  of  such  fineness  and  local 
homogeneity  as  to  simulate  the  coarser  varieties  of  loess.  The  whole 
deposit  is  unfossiliferous,  but  is  probably  quaternary. 

Below  these  superficial  gravels  and  above  the  crystalline  schists  and 
gneisses  of  the  easternmost  Appalachian  belt  occur  laminated  sands 
and  plastic  clays,  .unfossiliferous  within  the  District  so  far  as  known, 
but  presumably  of  Cretaceous  or  Jurassic  age.  *The  series  includes  one 
or  more  pebble-beds,  consisting  mainly  of  small  and  well-rounded  quartz' 
itic  pebbles,  which  dip  seaward  with  the  arenaceous  and  argillaceous 
strata,  and  soon  disappear  beneath  the  surface.    Most  of  the  eminences 
of  the  region  are  outliers  of  these  obdurate  beds,  isolated  by  erosion; 
and  from  each  such  eminence  is  a  talus,  derived  from  and  more  or  less 
closely  resembling  the  undisturbed  deposit,  which  descends  the  slopes, 
and  ranges,  perhaps  by  imperceptible  degrees,  into  the  gravels  of  sup- 
posed Quaternary  age.    This  intermingling  of  similar  deposits  of  widely 
different  ages  is  most  puzzling,  and  greatly  increases  the  difSculty  of 
the  investigation. 

East  of  the  District  richly  fossiliferous  eocene  rocks  overlie  the  Cre- 
taceous, but  thus  far  they  have  been  only  partially  examined. 

Beneath  the  superficial  gravels  sometimes  occurs  a  ferriferous  and 
lignitiferous  subaerial  deposit,  in  some  cases  of  age  manifestly  ap- 
proaching that  of  the  Cretaceous  or  Jurassic  rocks  upon  which  it  re- 
poses, and  in  other  cases  of  so  recent  aspect  as  to  be  generally  mistaken 
for  post-Quaternary  accumulations.  Local  exposures  of  this  discontin- 
uous stratum  may  represent  any  portion,  and  the  totality  of  exx>osure 
apparently  represents  the  whole  of  the  period  intervening  between  the 
Jurassic  and  the  Quaternary.  Its  iron  ores  are  sometimes  of  economic 
importance. 

Connected  with  the  deposits  is  a  complex  syst^em  of  terraces,  both 
fluviatile  and  littoral.  Preparatory  to  the  exhaustive  study  of  these 
terraces  in  their  relations  to  the  deposits  with  which  they  are  associated, 
and  to  the  orographic  movements  which  they  attest,  a  topographic  map 
delineating  the  terraces  in  contours  has  been  begun  by  Mr.  S.  H.  Bod- 
fish. 

Oeologic  map  of  tlie  United  States, — Pending  the  accumulation  of  ade- 
quate material  for  the  construction  of  the  large-scale  geologic  map,  a 
small-scale  map  of  the  United  States,  embodying  our  present  knowledge 
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of  the  distribution  of  American  rocks,  is  now  being  colored  geologically. 
The  base  is  that  employed  in  the  atlas  accompanying  the  final  reports 
of  the  Tenth  Census,  which  corresponds  in  size  to  the  double  atlas- 
8h*eet8  of  the  survey.  Since  the  minor  divisions  of  the  geologic  column 
cannot  be  indicated  upon  so  small  a  scale,  and  since,  moveover,  our 
information  respecting  the  rocks  of  various  regions  is  insufficient  for 
nice  discriminations,  only  the  general  divisions  will  be  represented  on 
this  map.  These  divisions  are  indicated  by  symbols  and  colors.  The 
foUowing  is  the  scheme  adopted : 


Group. 


£n  of  Man 
Cenotoio.I. 

Meaozoto... 

Paleozoic... 
Azote 


System. 


QnaterDary 

(Pliocene  ^ 
Miocene  > 
Oligocene  > 
Eocene      ) 

i  Cretaceons , 

<  Jnraaaic  ) 

(  Triasaio  ) 

{Permian  > 
Carboniferous  > 
Devonian 
Silurian 
Cambrian 

Archaean 


Symbol. 


Q 
M 

£ 
K 
T 


D 
8 
C 
A 


Color. 


To  an  extent,  the  map  is  an  experimental  one ;  and  the  method  of 
geologic  cartography  and  the  system  of  geologic  classification  to  be 
ultimately  adopted  by  the  Survey  are  being  developed  as  the  map  pro- 
gresses. At  the  same  time,  since  the  sources  of  information  drawn  upon 
in  its  preparation  embrace  not  only  the  latest  publications  (both  official 
and  unofficial),  but  also  much  unpublished  material  in  the  hands  of 
different  attach^  of  this  Survey,  of  several  State  geologists,  and  of 
various  amateur  geologists,  the  map  may  properly  be  regarded,  when 
completed,  as  the  most  satisfactory  representation  of  American  rocks 
extant.  It  is  essentially  complete  in  manuscript,  and  will  probably  be 
published  within  a  few  months.  It  is  the  present  intention,  indeed,  to 
lay  it  before  the  Gongrte  G^ologique  Internationale  at  the  approaching 
Berlin  meeting,  as  an  illustration  of  the  system  of  cartography  and 
classification  finally  adopted  by  the  Survey. 

The  work  is  in  the  hands  of  Mr.  W  J  McOee,  who  has  had  for  a 
time  the  collaboration  of  Prof.  G.  H.  Hitchcock. 

Paieantologic  Work. 

Work  of  Prof.  0.  C.  Marsh. — ^The  search  for  extinct  vertebrate  re- 
mains and  their  study  has  been  assigned  to  Prof.  O.  G.  Marsh.  During 
the  season  of  1883  he  has  had  field  parties  at  work  in  Colorado,  Wyo- 
ming, and  Oregon.    Professor  Marsh  himself  spent  the  month  of  August 
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in  Colorado  cleariDg  up  some  doubtful  points  on  the  Sauropoda,  on 
which  he  is  preparing  a  volume.  Interesting  collections  were  made  of 
mammals  from  the  Jurassic  of  Wyoming,  and  some  important  spei^i 
mens  were  secured  from  the  Tertiary  of  Oregon.  Field  work  wat 
brought  to  a  close  in  Oregon  in  October,  but  in  Wyoming  and  Colorad.^ 
it  was  continued  until  late  in  the  year. 

Work  of  Mr.  G.  D.  Wakott. — Mr.  Walcott's  studies  have  been  devote« 
mainly  to  the  invertebrate  fossils  of  the  Paleozoic  age.  During  tb 
summer,  he  made  an  examination  of  the  Potsdam  and  Calciferous  form^ 
tions  in  New  York,  for  the  purpose  of  comparison.  He  also  examines 
the  Phillipsburg  section  of  the  Canadian  Geological  Survey,  situated 
miles  north  of  the  Vermont  State  line.  The  Cambrian  strata  of  Fran  1 
lin  County,  New  York,  were  also  investigated,  and  the  outcrop  of  linzt^ 
stone  at  Greenfield,  N.  Y.,  was  visited.  Large  collections  were  mad 
and  full  notes  taken  in  regard  to  the  complicated  geological  structiir 
of  the  regions  examined.  His  office  work  has  been  mainly  the  stud; 
of  the  Paleozoic  fossils  from  near  Eureka,  Nev.,  and  the  preparation  o 
a  map  and  section  illustrative  of  the  geology  of  the  Grand  Canon  of  the 
Colorado  east  of  the  Kaibab  Plateau  in  Arizona.  He  has  also  prepared 
the  paleontologic  portion  of  the  Report  on  the  Eureka  district,  which 
will  be  published  as  Part  II  of  Mr.  Hague's  report.  It  will  include  the 
data  obtained  from  the  White  Pine  district. 

Work  of  Dr,  C.  A.  White. — Dr.  C.  A.  White  is  in  charge  of  the  study 
of  the  invertebrate  fossils  from  the  Mesozoic  and  Tertiary  formations. 
He  began  field  work,  with  Mr.  J.  B.  Marcou  as  assistant,  early  in  July, 
making  Fort  Benton,  in  Montana,  his  outfitting  point.  Thence  he  pro- 
ceeded eastward  down  the  Missouri  Elver  to  the  mouth  of  Judith  Eiver, 
where  a  special  examination  was  made  of  the  Judith  Eiver  group.  At- 
tention was  given  also  to  the  structure  of  the  mountains  in  the  vicinity 
and  to  drift  phenomena.  The  central  and  principal  mass  of  the  mount 
ains  was  found  to  be  a  trap  rock  different  in  structure  from  that  found 
in  the  Eocky  Mountains  in  Colorado.  Moccasin  Mountain  and  Square 
Butte  were  found  to  be  trachytic  with  stratified  rocks  flexed  against 
them.  Bear  Paw  Mountain  was  found  to  be  essentially  the  same.  The 
northern  drift  was  found  near  the  latter.  Eeturning  to  Fort  3entou, 
Dr.  White  was  joined  by  Prof.  L.  F.  Ward,  and  after  an  examination  ol 
several  localities  in  that  neighborhood,  including  the  Great  Falls  of  the 
Missouri,  they  together  descended  the  Missouri  Eiver  in  a  boat  from 
Fort  Benton,  Mont.,  to  Bismarck,  Dakota.  Only  the  Laramie  group  was 
noted  in  this  distance,  and  large  collections  were  made.  Later  in  Wn 
season  the  Cretaceous  strata  near  Sioux  City  were  examined. 

Office  work  has  been  confined  mainly  to  the  study  of  the  collectiom 
and  the  revision  of  the  text  and  illustration  of  a  memoir  on  the  "  Os 
treidiB  of  !N'orth  America."  Progress  was  made  also  in  the  preparatioi 
of  paleontologic  bibliography.  Mr.  Marcou  has  devoted  considenibl( 
time  to  the  arrangement  and  cataloguing  of  the  Jurassic  fossils  for  stud^ 
and  revision,  and  has  also  prepared  for  publication  a  catalogue  of  maps 
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Work  of  Prof.  Lester  F.  TFarrf.— Prof.  Lester  F.  Ward,  paleobotanist 
of  the  Survey,  spent  the  months  of  July  and  Augus  rnai  uig  large 
and  valuable  collections  of  fossil  plants  in  the  vicinity  of  Gleudive, 
Montana.  In  September  he  proceeded  to  Fort  Benton,  Mont,  where  he 
joined  Dr.  White  and  accompanied  him  down  the  Missouri  Biver,. 
adding  largely  to  his  collections  of  fossil  plants.  Since  his  return  to 
Washington  the  latter  have  been  carefully  arranged  for  study.  Thi» 
study  is  facilitated  by  the  acquisition  of  the  fossil  plants  described  by 
Professor  Lesquereux  in  his  quarto  report  made  to  the  Survey  of  the 
Territories.  Professor  Ward  has  prepared  a  catalogue  of  fossil  plants, 
with  their  geologic  horizons  indicated. 

Iforfc  of  Prof  R,  8.  Williams. — Prof.  H.  S.  Williams,  assigned  to  the 
study  of  the  Devonian  section  of  Western  New  Yprk,  has  reached  some 
interesting  conclusions  as  the  result  of  this  study  during  the  season. 
He  worked  southward  across  Allegany  County,  New  York,  into  Penn- 
sylvania, and  thence  across  McKeau  County,  in  the  latter  State.    Twe 
months'  work  furnished  data  for  the  construction  of  a  continuous  section 
(geographic  and  geologic)  iu  a  nearly  direct  liue*from  Batavia,  Genesee 
Coanty,  New  York,  to  Alton,  McKean  County,  Pennsylvania,  passing^ 
from  the  base  of  the  Devonian  to  the  Coal  Measures  of  the  Carboniferous. 
He  also  prepared  a  meridional  section,  starting  in  Oneida  County,  New 
York,  crossing  Madison  County,  and  terminating  in  Delaware  County, 
This  section  passes  geologically  from  the  Carboniferous  limestone  te 
the  red  rocks  referred  to  the  Catskill  formation.     A  preliminary  re- 
port on  the  faunas  of  the  Upper  Devonian  along  the  meridian  from 
Cayuga  Lake  southward  through  Tompkins,  Tioga,  and  Chemun 
Counties,  in  New  York,  and  Bradford,  in  Pennsylvania,  has  been  pre- 
Pai^d  for  publication  and  will  be  issued  as  a  bulletin  of  the  Survey.      ' 
^orJc  of  Mr.  L.  C.  Johnson. — In  the  district  of  the  South  Atlantic 
Mr.  L.  C.  Johnson  has  been  carrying  on  palaeontologic  work,  preparatory 
.  ^  a  more  careful  survey  of  the  structural  geology  to  be  undertaken 
iier^fter.    He  has  made  extensive  collections  from  the  Tertiary  and 
Mesozoic  formation  in  the  Gulf  States,  especially  in  Alabama.    The 
greater  part  of  July  was  spent  in  Tuscaloosa,  from  which  point  19  boxes 
of  specimens  were  sent  to  Washington.    During  the  early  part  of  August 
*^^was  investigating  the  boundary  line  between  the  Cretaceous  and  the 
Carboniferous,  and  between  the  rotten  limestone  of  Greene  (bounty,  Ala- 
*^a,  and  the  Eutaw  group  of  the  Cretaceous.    Later  he  made  a  re- 
^nnaissance  of  the  Tombigbee  and  Alabama  Kivers.    The  section  cou- 
*^cted  by  Mr.  Johnson  will  go  far  towards  defining  the  line  between  the 
'^taceous  and  Tertiary.    October  and  November  were  mainly  devoted 
to  the  study  of  the  Tertiary  near  Bridgeport,  Ala.,  and  the  Cretaceous 
jfl  Autauga  County,  Alabama.    December  was  devoted  to  the  investiga- 
tion of  the  Tertiary.    Large  collections  were  miade  and  many  interesting 
ficts  developed.    One  of  the  results  of  the  work  will  be  to  extend  the 
,  boundary  line  of  the  Tertiary  from  6  to  10  miles  farther  north  than  is 
Qsually  shown  on  the  geologic  maps  of  this  region. 


^ 
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Work  of  Frof.  W.  M.  Fontaine, — Prof.  W.  M.  Fontaine  daring  the 
sammer  examined  the  Tertiary  strata  of  Eastern  Virginia,  especially 
near  Eichmond,  making  collections  of  fossil  plants.  He  has  prepared 
drawings  of  many  of  the  specimens  collected.  He  is  also  engaged  in 
the  preparation  of  a  memoir  on  the  older  Mesozoic  plants  of  Virginia. 

Chemic  Work. 

Prior  to  the  fall  of  1883  the  chemical  work  of  the  Survey  was  done 
at  varions  laboratories  scattered  through  the  country,  and  at  the  field 
laboratories  in  Denver,  Salt  Lake,  and  San  Francisco.  With  the  re- 
moval of  the  headquarters  of  the  division  of  the  Great  Basin  to  Wash- 
ington the  field  laboratory  at  Salt  Lake  City  was  abandoned,  but  work 
is  still  carried  on  at  the  others.  With  the  appointment  of  Prof.  F.  W. 
Clarke  as  chief  chemist  of  the  Survey  a  laboratory  was  organized  at 
Washington,  in  rooms  furnished  by  the  United  States  National  Museum, 
where  work  has  been  begun  on  analyses  of  waters  and  various  speci- 
mens brought  in  by  the  various  field  parties. 

Professor  Clarke,  during  the  summer,  made  several  mineralogical 
field  trips  and  secured  abundant  material  for  future  investigation. 

In  the  laboratory  at  Denver  Mr.  Hillebrand  has  been  making  analyses 
of  a  number  of  minerals  new  to  Colorado,  and  has  been  examining  the 
various  igneous  rocksT  collected  during  the  summer  in  the  district  of 
the  Eocky  Mountains.  Dr.  Melville,  at  San  Francisco,  has  been  doing 
similar  work  for  the  division  of  the  Pacific. 

A  laboratory  for  physical  research  will  probably  be  established  in 
connection  with  the  chemical  division  at  Washington.  This  work  has 
^een  carried  on  at  the  physical  laboratory  at  New  Haven  by  Dr.  Carl 
Barns  and  Dr.  William  Hallock,  who  have  been  conducting  experiments 
as  to  the  exact  measurement  of  exceedingly  high  temperatures. 

Ucononiio  Work. 

Statistics  of  Mineral  Resources. — In  accordance  with  an  act  passed  by 
the  Forty-seventh  Congress,  the  Geological  Survey  was  charged  with 
the  duty  of  reporting  upon  the  present  condition  of  the  mining  indus- 
tries other  than  those  of  gold  and  silver.  This  work  is  in  the  charge 
of  Mr.  Albert  Williams,  jr.,  chief  of  the  division  of  mining  statistics 
and  technology,  whose  first  raport,  entitled  the  ^^  Mineral  Eesources  of 
the  United  States,"  an  octavo  of  some  800  pages,  was  issued  in  October. 
This  report  contains  the  statistics  of  the  metallic  and  mineral  produc- 
tion of  the  country  for  1882  and  the  first  six  months  of  1883,  besides 
the  figures  for  preceding  years,  descriptions  of  localities,  metallurgical 
papers,  and  such  information  as  seems  important  from  a  practical  and 
industrial  point  of  view.  The  statistical  work  of  the  Survey  thus  supple- 
ments its  purely  scientific  investigations,  and,  while  it  is  the  first  attempt 
of  the  kind,  has  met  with  a  gratifying  public  interest.    Mr.  Williams 
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has  been  so  fortunate  as  to  secare  tbe  co-operation  of  a  strong  array  of 
contribators  amoDgthe  engineers,  metallurgists, and  authorities  on  trade 
statistics,  and  has  thus  been  enabled  to  conduct  operations  on  a  much 
more  comprehensive  plan  than  would  be  possible  with  a  force  limited 
to  regular  employes. 

Forestry  of  West  Ftrf/i»fa.7-Mr.  George  W.  Shutt,  during  the  field 
season  of  1883,  examined  the  State  of  West  Virginia,  especially  the 
southern  and  eastern  portions,  with  especial  reference  to  the  distri* 
butioii  of  timber,  its  economic  value,  and  the  facilities  of  transportation 
to  market  via  the  streams  of  the  State.  He  traveled  more  than  a  thou- 
sand miles  by  wagon,  and  two  hundred  on  horseback,  and  expresses  the 
opinion  that  nearly  one-half  of  the  State  is  covered  with  a  virgin  forest, 
the  value  of  which,  if  rendered  marketable,  would  amount  to  billions 

of  dollars. 

Publications. 

During  the  year  the  following  publications  were  issaed,  viz: 

Bulletin  No.  1.  On  Hypersthene-Andesite  and  on  Triclinic  Pyroxene 
in  Augitic  Eocks,  by  Whitman  Gross;  with  a  geological  sketch  of 
Buffalo  Peaks,  Colorado,  by  S.  F.  Emmons.    1883.    8vo.    40  pp. 

Bulletin  No.  2.  Gold  and  Silver.  Conversion  tables,  giving  the  coining 
value  of  Troy  ounces  of  fine  metal,  &c.,  by  Albert  Williams,  jr.  1883. 
8vo.    8  pp. 

Mineral  Resources  of  the  United  States,  by  Albert  Williams,  jr.  1883. 
8vo.    813  pp. 

The  reprint  of  the  Second  Annual  Eeport  for  the  use  of  the  survey, 
was  also  issued  during  the  year;  and  50  copies  of  the  Third  Annual 
Report  were  issued  without  the  complete  set  of  illustrations.  Dr.  C.  A. 
White's  paper  on  ^^The  Non-Marine  Fossil  MoUusca  of  North  America," 
from  the  Third  Annual  Report,  was  also  issued  as  a  separate  publication 
early  in  the  year. 

Although  the  monographs  of  Captain  Dutton  and  Mr.  George  F. 
Becker  ("The  Tertiary  History  of  the  Grand  Canon'' and  the  "Geology 
of  the  Comstock  lode  and  Washoe  district,"  both  accompanied  by  at- 
lases) bear  the  imprint  of  1882,  they  were  not  furnished  to  the  survey 
for  distribution  until  1883. 

The  papers  prepared  for  publication  are  numerous,  and  a  number  are 
in  type  and  will  soon  be  issued;  among  them  are  the  Third  and  Fourth 
Annual  Reports,  two  bulletins,  and  several  monographs. 

Collections. 

About  200  boxes  of  fossils,  rocks,  and  minerals  were  sent  on  to  the 
main  office  of  the  Survey  during  the  season  by  the  various  field  parties. 

UNITED  STATES  FISH  COMMISSION. 

As  exercising  the  double  function  of  Secretary  of  the  Smithsonian 
Institution  and  of  United  States  Commissioner  of  Fish  and  Fisheries,  I 
H.  Mis.  60 6 
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have  beei^  in  the  habit  of  giving  in  the  Smithsonian  Annual  Beport  some 
account  of  the  work  accomplished  in  the  last- mentioned  capacity ;  and 
I  take  great  pleasure  in  saying  that  the  workings  of  the  Commission 
have  continued  to  show  the  usual  ratio  of  increase  in  extent  and  ai>- 
parent  practical  value. 

The  difference  in  extent  between  the  work  of  1871  and  that  of  1883 
is  very  great,  eaeh  year  showing  some  extension  of  the  scheme,  and 
more  and  more  important  measures  instituted  for  investigation  into  the 
conditions  of  the  fisheries,  and  for  increasing  the  fisheries  supply. 

The  full  details  of  operations  of  the  Commission  will  be  found  in  its 
very  voluminous  reports  year  by  year;  these  embracing  not  only  the 
general  history  of  the  Commission,  but  also  a  report  of  what  is  done  iiv 
the  same  direction  by  other  establishments  throughout  the  world. 

The  most  important  fact  in  this  connection  is  the  completion  of  the 
steamer  AlbatrosSj  of  which  mention  was  made  in  the  last  report,  and 
the  result  of  her  investigations  in  regard  to  the  physics  and  natural 
history  of  the  various  parts  of  the  ocean.  Many  regions  were  surveyed 
and  important  facts  ascertained  respecting  the  existence  and  extent  of 
new  fishing  banks,  while  the  amount  of  material  gathered,  new  to 
science,  has  been  enormous.  Many  undescribed  species  of  deep-sea 
fishes  were  secured,  some  of  these  from  a  depth  of  more  than  three 
miles. 

As  in  previous  years,  the  summer  station  of  the  Commission  was  at 
Wood's  HoU,  Mass.,  where  the  arrangements  for  making  a  permanent 
establishment,  principally  for  the  purpose  of  hatching  sea-fish  in  very 
large  numbers,  were  actively  prosecuted.  The  construction  of  build- 
ings was  commenced  and  well  advanced  before  the  close  of  the  year. 
The  Government  pier,  for  which  appropriation  was  made  in  the  Kiver 
and  Harbor  bill,  was  already  begun,  but  will  not  be  sufficiently  com- 
pleted to  promise  much  service  before  1885. 

The  work  of  propagation  of  food-fishes  generally,  was  conducted  on  a 
larger  scale  than  before,  especially  in  connection  with  the  whitefish  of 
the  lakes,  of  which  about  one  hundred  millions  of  eggs  were  secured 
and  placed  in  the  hatching  houses  at  Northville  and  Alpena,  Mich.,  for 
development. 

The  number  of  eggs  of  the  shad  obtained  was  not  as  large  as  the 
year  before,  owing  to  the  meteorological  conditions,  which  interfered 
with  the  free  influx  of  the  fish  from  the  ocean. 

About  the  average  of  work  was  accomplished  in  connection  with  the 
Penobscot  and  the  land-locked  salmon. 

An  increase  was  effected  in  regard  to  the  California  trout. 

Beyond  a  few  millions  of  eggs  takon  of  the  California  salmon,  not 
much  was  accomplished,  in  consequence  of  the  interruption  to  the  up- 
ward migration  of  the  fish  in  the  Sacramento  River,  caused  by  the 
blasting  of  rocks  along  the  shores  for  the  purpose  of  railroad  construc- 
tion. 

Perhaps  the  greatest  success  of  the  Commission  has  been  with  the 
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carp,  for  which  the  demand  eontinaes  to  a  degree  that  it  is  impossible 
to  meet.  Every  Congressional  district  in  the  United  States,  and  in  fact 
nearly  every  connty,  has  made  application  to  receive  a  supply  of  fish, 
and  large  numbers  of  persons  were  left  unsupplied  at  the  close  of  the 
season  from  exhaustion  of  the  stock.  It  is  proposed  to  extend  consid- 
erably the  area  of  these  ponds  in  Washington,  so  as  to  meet  the  still 
increasing  demand. 

I^nmerous  researches  have  been  prosecuted  in  regard  to  the  oyster 
and  other  fishes,  for  the  purpose  of  securing  a  proper  basis  of  practical 
work.  These  investigations  have  been  carried  on  principally  by  Mr. 
John  A.  Byder,  the  biologist  of  the  Commission,  and  have  added 
greatly  to  his  deserved  reputation. 

Bulletin  of  the  Fish  Commission. — ^Reference  has  been  made  in  pre- 
ceding reports  to  the  authorization  by  Congress  of  the  printing  of  a 
bulletin  to  contain  current  news  of  interesting  facts  in  regard  to  fish 
culture  and  the  fisheries.  Most  of  such  matter  has  been  furnished 
from  the  correspondence  of  the  Commission,  although  some  articles 
have  been  introduced  from  other  sources. 

The  work  is  printed  signature  by  signature  as  the  matter  is  ready, 
and  distributed  in  this  form  to  fish  commissioners  and  specialists  who 
desire  it,  this  requiring  about  200  copies.  The  remainder  of  the  edition 
is  bound  and  supplied  in  that  form. 

Of  this  work  the  House  of  Representatives  receives  2,500  copies  and 
the  Senate  1,000,  all  of  which  are  eagerly  sought  for. 

International  Fisheries  Exhibitianj  1883. — In  the  spring  of  1882  Con- 
gress authorized  the  United  States  Fish  Commission  to  participate  in 
the  International  Fisheries  Exhibition  to  be  held  in  London  in  1883, 
and  work  wa«  soon  after  begun  and  pushed  forward  with  great  activity. 
A  preliminary  exhibition  of  such  of  the  material  as  could  conveniently 
be  displayed  was  held  in  the  National  Museum  February  26,  and  the 
work  of  packing  the  collections  for  transmission  to  London  was  begun 
the  following  day.  Mr.  Thomas  Donaldson  made  a  satisfactory  arrange- 
ment with  the  Pennsylvania  Railroad  Company  for  shipping  the  col- 
lections to  ]^ew  York,  and  Messrs.  Patton,  Vickers  &  Co.,  agents  for 
the  Monarch  line  of  steamships,  billed  the  goods  to  London  at  greatly 
reduced  rates. 

Being  myself  unable  to  go  to  London,  I  designlkted  Mr.  G.  Brown 
Groode  to  the  Piesident  as  special  commissioner.  He  was  assisted  by 
Dr.  T.  H.*  Bean  and  Messrs.  R.  E.  Earll,  J.  W.  Collins,  A.  H.  Clark, 
W.  V.  Cox,  H.  C.  Chester,  and  Reuben  Wood.  In  addition  to  these 
gentlemen,  Lieut.  C.  H.  McLellan,  U.  S.  R.  M.,  was  detailed  by  the 
life-Saving  Service,  Mr.  Max  Hansman  by  the  Light-House  Board, 
and  Sergeant  James  Mitchell,  U.  S.  A.,  by  the  Signal  Office.  Mr.  R. 
L  Geare  accompanied  the  party  as  secretary. 

The  collections  arrived  in  London  in  excellent  condition,  but  it  was 
found  that  the  space  asked  for  by  the  United  States  was  entirely  inad- 
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eqaate.    Arrangements  were,  however,  subsequently  made  for  addi- 
tional space  in  vai ious  parts  of  the  reservation. 

The  exhibition,  which  was  held  in  the  grounds  of  the  Royal  Horti- 
cultural Society,  was  the  largest  special  one  ever  held,  and  was  par- 
ticipated in  by  31  nations  and  colonies.  Tbe  area  occupied  was  21 
acres. 

The  formal  opening  of  the  exposition  was  made  by  the  Prince  of 
Wales  on  the  12th  of  May,  in  the  presence  of  the  Court,  and  by  June 
1,  everything  was  in  perfect  order.  The  American  section  was  gen- 
erally admitted  to  be  the  most  important  division  of  the  entire  exhibi- 
tion, both  on  account  of  its  contents  and  the  manner  in  which  they 
were  arranged  and  displayed. 

A  series  of  catalogues — numbering  seven — illustrative  of  the  United 
States  exhibits,  was  prepared  and  published,  and  will  form  Bulletin  of 
the  National  Museum  No.  27.    The  series  is  as  follows: 

A. — "  Preliminary  Catalogue  and  Synopsis  of  the  Collections  exhibited 
by  the  United  States  Fish  Commission,  and  by  special  exhibitors. 
(With  a  concordance  to  the  official  classification  of  the  Exhibition.)" 
Prepared  by  G.  Brown  Goode.    8vo.    107  pp. 

B. — ^<  Collection  of  Economic  Crustaceans,  Worms,  Echinoderras,  and 
Sponges."    By  Bichard  Bathbun.    8vo.    31  pp. 

C. — '*  Catalogue  of  the  Aquatic  and  Fish-eating  Birds,  exhibited  by 
the  United  States  National  Museum."  By  Bobert  Bidgway.  8vo.   46  pp. 

D. — ^'Catalogue  of  the  Economic  Mollusca,  and  the  Apparatus  and 
Appliances  used  for  their  capture  and  preparation  for  market,  exhibited 
by  the  United  States  National  Museum."  By  Francis  Winslow.  Svo. 
80  pp. 

E. — "The  Whale  Fishery,  and  its  Appliances."  By  James  Temple 
Brown.    8vo.    116  pp. 

F. — "Catalogue  of  the  Collections  of  Fishes  exhibited  by  the  United 
States  National  Museum."    By  Tarleton  H.  Bean.    8vo.    124  pp. 

G. — "Descriptive  Catalogue  of  the  Collection  illustrating  the  scien- 
tific investigation  of  the  Sea  and  Fresh  Waters."  By  Bichard  Bathbun. 
8vo.    109  pp. 

Mr.  Q^ode  expresses  himself  as  much  gratified  by  the  courtesy  and 
aid  which  the  members  of  his  party  received  from  the  managers  of  the 
exhibition,  particularly  from  Mr.  Edward  Birkbeck,  Professor  Huxley, 
Sir  Philip  CunlifiFe  Owen,  Mr.  A.  J.B.  Trendell,  literary  superintendent, 
Surgeon-General  Francis  Day,  Mr.  Fell- Woods,  Mr.  W.  Oldham  Cham- 
bers, and  Sir  James  G.  Maitiand,  From  tbe  opening  of  the  exhibition 
to  its  close  the  buildings  and  grounds  were  thronged  with  visitors,  not 
only  in  the  daytime,  but  at  night,  when  they  were  illuminated  by  elec- 
tric lights.  The  total  number  of  visitors  was  2,090,000,  an  average  oi 
18,545  a  day. 

After  the  exhibition  had  got  fairly  under  way  the  fishery  confereuce& 
began,  the  opening  address  being  made  by  Professor  Huxley.  These 
meetings  continued  three  months,  and  the  reading  of  papers  was  usu- 
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ally  followed  by  a  general  discnssion.  About  fifty  papers  were  read  and 
discassed,  all  being  of  great  importance,  and  many  dealing  with  sub- 
jects never  before  discussed.  One  of  the  most  important  papers  was 
read  by  Mr.  Goode,  and  treated  of  *'Tho  Fishery  Industries  of  the 
United  States,  and  the  work  of  the  United  States  Commission."  Pro- 
fessor nuxley,  in  responding,  held  up  the  action  of  the  United  States  as 
a  worthy  example  for  other  nations  to  follow.  He  said  that,  with  all 
respect  to  the  efforts  of  Sweden,  Germany,  Holland,  &c.,  he  did  not 
think  any  nation  had  ^'comprehended  the  Question  of  dealing  with  the 
fisheries  in  so  thorough,  excellent,  and  scientific  a  spirit  as  the  United 
States."  The  conference  papers,  with  the  discussions,  have  all  been 
printed,  and,  together  with  a  series  of  illustrated  popular  hand-books,  the 
reports  of  the  juries,  and  the  prize  essays,  will  form  a  very  imx>ortant 
contribution  to  the  literature  of  fish  and  fisheries,  making  about  twelve 
volumes  octavo.  The  catalogue  of  the  exhibition  is  in  itself  a  cyclo- 
paedia of  the  fisheries,  the  account  of  the  exhibit  of  each  country  being 
prefaced  b}*  a  description  of  its  fisheries  by  some  expert.  The  estab- 
tablishment  of  a  literary  bureau,  iu  charge  of  Mr.  Trendell,  was  an  im- 
l^ortant  advance  in  exhibition  administration. 

The  eflBciency  of  the  American  exhibit  was  rendered  more  perfect  by 
the  fact  that  the  emx)loyes  were  experts  in  their  several  departments, 
and  were  constantly  in  attendance  and  ready  to  explain  the  collections. 
The  assistance  of  these  gentlemen  will  also  be  of  great  importance  iu 
preparing  the  official  report.  This  report  will  embrace,  in  addition 
to  the  narrative  and  descriptive  part  by  ^r.  Goode,  special  reports  upon 
the  European  fisheries  and  fish-culture,  the  herring  and  sardine  fisher- 
ies, the  mackerel  fisheries,  the  English  fish-trade,  life-saving  appliances, 
&c. 

In  compliance  with  my  request,  Mr.  Goode  devoted  a  great  deal  of 
time  to  studying  the  methods  of  managing  museums  in  the  great  estab- 
lishments of  England.  Ho  made  a  short  visit  to  Paris  also,  to  study 
museum  methods  ihere,  having  previously,  in  1880,  visited  the  estab- 
lishments iu  Germany  and  Italy. 

The  exhibition  was  formall}^  closed  October  30,  and  by  the  end  of 
the  year  the  entire  collection — of  a  bulk  of  over  500  tons — had  been 
returned  to  Washington,  where  a  force  was  at  once  put  to  work  in  set- 
ting it  up  for  permanent  exhibition  In  the  National  Museum. 

Many  important  accessions  to  our  collections  were  received  during 
•  the  exhibition.  Most  of  these  came  by  exchange.  Prominent  among 
them  were  exhibits  from  Greece,  Spaip,  India,  Sweden,  and  China.  The 
Marquis  of  Hamilton  presented  an  Iriish  coracle;  Mr.  W.  B.  Segetmeier 
furnished  illustrations  of  the  net-maker's  art ;  Mr.  Arthur  Feddersen, 
of  Yiborg,  presented  a  model  of  a  Danish  vessel,  &c.  A  considerable 
collection  of  fish-cultural  appliances  was  given  to  the  new  National 
Fisheries  Museum  at  South  Kensington,  in  exchange  for  objects  from 
India  and  China. 
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As  far  as  prizes  are  concerDed  the  United  States  has  been  eminently 
successful.  The  number  of  awards  made  to  this  country  is  far  greater 
than  was  expected.  Eighteen  gold  and  four  silver  medals  were  given 
to  the  Fish  Commission  and  one  gold  medal  to  the  ^National  Museum. 
The  total  number  of  awards  that  came. to  this  country  was  one  hun- 
dred and  fifty-one. 

Fishery  branch  of  Census  of  1880. — The  reports  for  several  years  past 
have  contained  detailed  reference  to  the  work  prosecuted  under  the 
direction  of  the  United  States  Fish  Commission,  and  with  the  assistance 
of  funds  from  the  census  of  1880  in  connection  with  the  preparation  of 
an  exhaustive  series  of  reports  upon  the  present  condition  and  past 
history  of  the  fisheries  of  the  United  States. 

Most  of  the  special  rex>ort8  of  the  fishery  experts  have  been  completed, 
and  the  force,  with  the  exception  of  that  permanently  connected  with 
the  Institution  and  the  Fish  Commission,  has  been  disbanded.  Although 
there  is  still  much  work  to  be  done,  in  the  absence  of  an  appropriation 
for  the  purpose,  this  must  be  accomplished  by  the  Fish  Commission  at 
its  leisure.  A  number  of  reports  have  been  published,  and  large  quan- 
tities of  the  manuscript  are  now  in  the  hands  of  the  Superintendent  of 
the  Census.  A  summary  of  the  statistical  results  of  the  inquiry  was 
printed  in  the  Compendium  of  the  Tenth  Census,  pp.  1402,'  1403. 

In  view  of  the  vast  material  to  be  printed  directly  by  the  Census 
Oflfice,  application  was  made  to  Congress  for  authority  to  print  the 
more  purely  natural  history  and  biological  articles  in  a  separate  series 
under  the  auspices  of  the  Fish  Commission,  and  the  first  volume  of  this 
series,  relating  to  the  natural  history  of  the  useful  animals  of  the  sea, 
especially  of  fishes,  cetaceans,  and  invertebrates,  has  all  been  put  in 
type  during  the  year,  and  it  is  hoped  that  it  will  \)e  published  early  in 
1884. 

This  volume  forms  Part  I  of  the  proposed  work,  and  contains  900 
pages  of  text  and  270  plates.  It  will  be  followed  by  other  parts  ap- 
proximately in  the  order  below : 

Part  II.  Fishing  Grounds  and  the  Geographical  Distribution  of  Food 
Fishes. 

Part  III.  A  Geographical  Review  of  the  Fisheries. 

Part  IV.  The  Apparatus  of  the  Fisheries. 

Part  V.  Fishery  Vessels  and  Boats. 

Part  VI.  The  Methods  and  History  of  the  Fishery  Industry. 

Part  VII.  The  Preparation  of  Fishery  Products. 

Part  VIII.  Commerce  in  Fishery  Products. 

Part  IX.  Fish  Culture  and  Fishery  Legislation. 

Part  X.  A  Dictionary  of  American  Fish  and  Fisheries. 

Eespcctfully  submitted. 

SPENCER  F.  BAIRD, 

Secretary  of  the  Smithsonian  Institution, 
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CORRESPONDENCE  RELATIVE  TO  THE  TRANSFER  OF  AS- 
TRONOMICAL  ANNOUNCEMENTS  BY  TELEGRAPH. 

Letter  from  Harvard  College  Observatory^  May  2, 1882,  to  Smithsonian 

Institution. 

Deaii  Sib  :  The  snggostion  has  been  made  to  me  that  discoveries 
of  comets  should  occasionally  be  telegraphed  from  this  observatory  to 
Europe  by  means  of  the  "  Science  Observer  "  cipher  system. 

I  am  desirous  to  avoid  any  possibility  of  interference  with  the  work 
of  the  Smithsonian  Institution,  and  for  this  reason  I  have  hitherto 
avoided  making  any  such  announcements  of  discoveries.  The  dis- 
patches have  been  confined  to  statements  of  elements,  ephemerides, 
and  the  first  accurate  positions  obtained  of  comets,  which  would  of 
coarse  be  subsequent  to  the  original  discovery.  If,  however,  you  see  no 
objection  to  a  similar  announcement  of  discoveries  in  cases  w)iere  it 
may  be  requested,  there  will  be  no  difficulty  in  making  it.    I  should  be 

very  glad  to  have  your  opinion  on  the  subject. 

Yours  respectfully, 

Edwahd  C.  PiCKEEmG. 

Letter  from  Smithsonian  Institution^  May  4,  1882,  to  Prof  JE.  0,  Picker- 
ing, Harvard  College  Observatory. 

Dear  Sib  :  The  Smithsonian  Institution  does  not  possess  any  mo- 
nopoly of  transmitting  astronomical  information  abroad,  and  it  will  not 
interfere  in  any  way  with  its  plans  to  have  you  make  any  communica- 
tions you  may  desire  in  the  cipher  of  the  "  Science  Observer." 

I  have  not  felt  at  liberty  to  change  the  general  system  of  communi- 
cating astronomical  data,  as  arranged  by  Professor  Peters,  to  whom 
the  suggestion  of  this  transmission  is  primarily  due. 

Whenever  the  astronomers  of  this  country  agree  upon  a  change  of 
system,  it  will  give  me  great  pleasure  to  carry  it  out. 

Very  truly  yours, 
Spencee  F.  Baied. 

Letter  f ram  the  Science  Observer^  Boston^  December  16, 1882,  to  the  Smith- 
sonian Institution. 

Deae  Sie  :  In  the  matter  of  comet  telegrams,  I  have  the  following 
report  to  make,  I  think  ought  to  be  made  to  you.  You  remember,  with- 
out doubt,  that  when  at  Wood's  HoU  this  fall  you  told  me  to  go  ahead 
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with  my  system,  and  I  have  done  it.  Yon  are  doubtless  aware  that  an 
organization  of  observatories  has  been  effected  in  Europe,  including 
Greenwich,  Kiel,  Vienna,  Berlin,  Paris,  and  over  thirty  others,  and  the 
organization  proposes  to  use  the  Science  Ob^ierver  Code  with  transmis- 
sion of  astronomical  information.  Regardiug  their  arrangements  with 
each  other,  or  their  relations  to  the  former  system,  with  Vienna  as  a 
, center,  I  am  not  informed.  Dr.  A.  Krneger,  of  Kiel,  has  written  to  me 
in  this  matter,  desiring  the  necessary  publications,  &c.,  and  in  one  of 
his  letters  states:  "I  wi^h  that  vou  and  Mr.  Chandler  or  Harvard  Col- 
lege  Observatory  would  be  the  center  for  the  United  States."  This  let- 
ter seems  to  have  been  followed  by  a  circular  of  which  a  copy  has  not 
been  received  here,  but  concerning  which  very  definite  information  has 
been  received  fi  om  other  sources,  to  the  effect  that  Har\'ard  College 
Observatory  was  established  as  a  center  for  (presumably)  the  collection 
and  difiusioii  of  discovery  announcements  in  astronomy. 

Tbe  letter  from  which  the  quotation  is  made,  was  dated  in  Kiel  No- 
vember 11,  and  the  circular  November  14,  hence  it  is  evident  that  no 
answer  could  have  been  received  at  Kiel  from  here.  What  1  did  reply 
under  date  of  December  2  was  to  the  effect  that  under  the  existing  ar- 
rangements the  Smithsonian  was  deputed  to  secure  and  forward  to  Eu- 
rope the  earliest  announcements  of  discoveries,  &c.,  and  that  so  long  as 
these  arrangements  remained  in  force  it  would  not  be  courteous  to  at- 
tempt the  collection  of  precisely  the  same  data.  I  wrote  that  whatever 
information  wa^  received  hi*re  would  be  gladly  forwarded  to  Kiel,  and 
that  second  positions  would  in  all  cases  be  i^ent  (as  per  our  present  agree- 
ments with  Lord  Crawford  and  Berlin),  also  elements  and  ephemerides, 
if  desired.  I  further  stated  to  him  that  messages  received  here  would 
be  distributed  here  as  have  been  all  previous  ones,  viz,  by  special  circu- 
lar, by  telegram,  and  by  Associated  Press.  And  thus  the  matter  rf  sts. 
I  have  always  felt,  as  I  expressed  to  you,  a  desire  not  to  trench  upon  the 
grounds  of  another,  but  at  the  same  time  I  have  ^^  gone  ahead,"  and 
trust  the  same  will  meet  your  approval. 

I  am  sincerely  yours, 
J.  Ritchie,  Jr. 

Letter  from  the  Smithsonian  Institution^  Dccewftcr  22, 1882,  to  Mr,  J.  Ritchie^ 

jr,,  of  the  Science  Observer. 

Dear  Sir  :  In  reply  to  your  favor  of  December  15  I  may  say  that  I 
am  gratified  to  learn  that  your  system  of  astronomical  telegraphy 
has  been  so  successful,  and  that  so  many  foreign  observatories  are  pre- 
pared to  adopt  the  "  Science  Observer  Code." 

It  has  never  been  the  policy  of  this  Institution  to  occux>y  a  position 
of  rivalry  in  any  scientific  enterprise,  but  the  moment  it  appears  that 
any  work  can  be  as  well  or  better  performed  by  other  agencies,  we  cheer- 
fully extend -our  encouragement  to  such,  and  are  always  ready  either  to 
co-operate  therewith,  or  to  transf«»r  thereto,  the  special  field  of  accivitj-. 
I  do  not  doubt  that  you  are  well  prepared  to  conduct  this  important 
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branch  of  iutematlonal  exchange  of  discovery  and  research,  and  prob- 
ably with  better  facilities  than  this  Institution.  If  therefore  you  desire 
to  take  the  entire  charge  of  this  field,  so  far  from  feeling  any  dissatis- 
faction, I  shall  very  gladly  resign  the  matter  to  your  hands;  and  on  re- 
ceiving direct  announcement  of  your  wish  and  ability  to  conduct  the 
service,  I  shall  cordially  lend  assistance  to  jour  purpose  by  preparing 
a  circular  addressed  to  our  correspondents,  giving  them  a  formal  noti- 
fication of  the  transfer. 

Yours,  very  respectfully, 

Spencer  F.  Baird. 

Letter  from  the  Science  Observer^  December  2S^  lSS2j  to  the  Smithsonian 

'    Institution, 

Dear  Sir  :  Your  favor  of  22d  instant,  with  reference  to  the  matter 
of  notification  of  astronomical  discovery,  &e.,  is  at  hand,  for  which,  many 
thanks.  I  have  delayed  answer  a  few  hours  that  the  subject  might  be 
discussed  with  Professor  Pickering,  of  Harvard  Observatory,  and  his 
opinion  incorporated  with  mine.  As  to  ability  to  conduct  the  "service," 
I  think  nothing  further  need  be  necessary  in  evidence  than  what  is  shown 
by  the  work  of  the  past  two  years,  during  which  we  have  sent  such  data 
to  Enro|)e,  as  did  not  lie  withiii  the  province  of  the  Smithsonian,  and 
which  was  somewhat  more  complicated,  including  as  it  did  the  collec- 
tion of  obiiien'ations  in  this  country,  the  peiibrmance  of  the  necessary 
computations,  and  the  forwarding  of  the  results. 

Since  the  whole  matter  of  collection  and  reduction  of  data  will  be 
best  accomplished  at  the  Observatory,  where,  as  well  night  or  day, 
there  are  always  present  persons  prepared  for  action  without  delay, 
and  no  loss  of  time  will  ensue  should  Mr.  Chandler,  Professor  Picker- 
ing, or  myself  be  absent,  it  seems  advisable  to  have  all  telegrams  sent 
to  the  Observatory  (as  are  all  messages  from  Europe  under  the  exist- 
ing arrangements).  Farther  than  this,  an  impersonal  address  can  best 
be  remembered,  and  is  not  liable  to  change  through  death  of  any  par- 
ticular individual,  it  seems  best  to  have  the  address  simply : 

"  Harvartl  College  Observatory,  Cambridge,  Mass." 

All  necessary  arrangements  are  now  in  force,  and  whenever  it  seems 
to  you  advisable  to  make  the  transfer  it  may  be  done.  It  will,  how- 
ever, be  necessary  to  receive  from  the  Smithsonian  Institution  a  list  of 
those  to  whom  messages  of  announcement  are  now  being  sent.  Fur- 
ther than  this  there  seems  to  be  nothing  necessary,  save  the  circular 
to  which  you  refer. 

With  many  thanks  for  your  interest  in  the  matter, 

I  am,  sincerely,  yours, 
J.  Ritchie,  Jr. 

Letter  from  tlie  Smithsonian  Institution^  January  3,  1883,  to  Prof.  E.  C 

Pickering^  oj  Harvard  College  Observatory. 

Dear  Sir  :  From  correspondence  with  Mr.  J.  Ritchie,  jr.,  of  the  **  Sci- 
ence Observer,"  relative  to  the  transfer  of  telegraphic  announcements 
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of  astronomical  discoveries  (heretx)fore  condacted  by  this  Institution), 
I  learn  that  you  are  prepared  to  co-operate  with  him  in  the  reception 
and  distribution  of  such  telegraphic  message  between  this  and  foreign 
countries.  As  it  "will  be  necessary  to  send  circulars  to  each  of  our  cor- 
respondents, notifying  them  of  the  change,  it  seems  i^roper  that  before 
requesting  them  to  send  dispatches  to  the  ^^  Harvard  College  Observa- 
tory "  (as  indicated  by  Mr.  Bitchie),  we  should  have  your  formal  request 
or  authorization  to  that  effect.  Will  you  kindly  inform  me  of  your 
wishes  in  the  matter,  at  your  earliest  convenience  t 

Yours,  very  respectfully, 
S.  r.  Baibd. 

Letter  from  the  Harvard  College  Observatory,  January  C,  1883,  to  the 

Smithsonian  Institution. 

Dear  Sir  :  Your  letter  of  January  3  is  at  hand.  The  Harvard  Col- 
lege Observatory  is  now  prepared  to  undertake  the  reception  and  dis- 
tribution of  telegraphic  announcements  of  astronomical  discovery  in 
this  countr3^,  and  to  transmit  by  telegraph  to  Europe  similar  informa- 
tion of  discoveries  made  in  this  country. 

The  Observatory  is  also  prepared  to  transmit  by  telegraph  the  re- 
sults of  early  observations  of  newly  discovered  objects,  when  these  re- 
sults appear  to  be  of  sufficient  importance  to  require  Ciirly  distribution 
among  astronomers. 

You  -will  greatly  oblige  me  by  sending  this  intelligence  to  any  of 
your  correspondents  who  would  be  interested  in  knowing  it. 

Yours,  respectfully, 
Edward  C.  Pickering. 

Letter  from  the  Smithsonian  Institution,  January  24, 1883,  to  Prof  E.  C. 

Pickering,  of  Harvard  College  Observatory, 

Dear  Sir  :  I  send  you  herewith  a  few  copies  of  the  circular  of  this 
Institution  about  to  be  distributed  to  all  our  astronomical  correspond- 
ents, giving  formal  notice  of  the  transfer  to  the  Harvard  College  Ob- 
servatory of  the  system  of  telegraphic  announcements. 

Yours,  very  respectfully, 
8.  F.  Baird. 

Letter  from  the  Harvard  ColUge  Observatory,  January  27,  1883,  to  the 

Smithsonian  Institution. 

My  Dear  Sir  :  The  copies  of  your  circular  announcing  the  transfer 

of  the  American  center  for  transmitting  astronomical  information  from 

the  Smithsonian  Institution  to  the  Harvard  College  Observatory  are 

duly  received.    I  take  this  occasion  to  thank  you  lor  allowing  no  other 

considerations  to  interfere  with  those  of  a  purely  scientilic  character. 

Hoping  that  the  new  system  may  lead  to  a  highly  efiicient  distribution 

of  astronomical  information,  I  remain. 

Very  respectfully,  yours, 

Edward  C.  Pickering. 


REPORT  OK  SMITHSONIAN  EXCHANGES  FOE  1883. 

By  Geobge  H.  Boehmeb. 

Tbe  delays  resalting  from  the  removal  of  the  exchange  office  into 
temporary  quarters  peDding  the  restoration  and  fire-proofing  of  the 
eaBtem  portion  of  the  Smithsonian  building  and  in  obtaining  the  Con- 
gressional appropriation  made  for  the  Bureau,  considerably  retarded 
operations  during  the  past  year. 

The  work  of  reorganization  of  the  service,  begun  in  1880,  has  been 
continued  during  the  past  year,  and  the  service  now  repi*esents  four  dis- 
tiuct  divisions,  viz,  the  Record,  Foreign  Exchange,  Domestic  Exchange, 
and  Government  Document  Exchange  divisions,  each  of  which  is  in 
charge  of  a  competent  assistant,  whose  duties  are  confined  to  his  special 
department. 

The  Record  Division. — Mention  was  made  in  the  reports  for  1881  and 
an  illustration  given  in  that  for  1882  of  a  system  of  card  catalogues,  on 
the  debit  and  credit  system,  with  the  corresponding  societies  in  Aus- 
tria, France,  Germany,  and  Great  Britain  and  Ireland.  This  system 
has  been  extended  to  comprise  all  establishments  enumerated  in  the 
list  of  foreign  correspondents,  and  now  numbers  about  1,000  cards. 
Over  18,000  entries  were  made  on  these  cards  during  the'^year,  and  from 
them  the  invoices  prepared  which  accompany  every  sending.  In  addi- 
tion to  this  work,  the  assistant  in  charge  of  this  division  is  required  to 
credit  the  correspondents  with  the  acknowledgments  made  by  them  of 
the  parcels  received,  and  to  keep  a  daily  record  of  the  incoming  letters. 
All  the  files  are  kept  in  this  division. 

Foreign  Exchange  Division. — ^The  duties  of  the  assistant  in  charge  of 
this  branch  also  included  the  domestic  exchanges  until  the  1st  of  March, 
when  these  were  placed  in  charge  of  a  new  assistant.  This  had  become 
necessary  on  account  of  the  constantly  increasing  work  in  both  depart- 
ments. 

A  full  description  of  the  work  of  receiving  and  preparing  for  trans- 
mission the  packages  of  foreign  exchanges  was  given  in  the  report 
for  1882,  and  a  repetition  of  it  is  superfluous ;  it  may  only  be  stated 
that  the  receipts  for  this  branch  were  18,0G3  packages,  which  were  sent 
abroad  in  419  boxes.  A  detailed  statement  is  appended  in  the  general 
statistics. 

The  work  connected  with  the  Government  document  exchanges  is 
still  performed  by  the  foreign  exchange  department,  but,  both  branches 
iucreaiiiug  so  very  rapidly,  the  suggestion  made  in  the  report  for  1882, 
of  ]>lHcing  this  work  in  the  hands  of  one  assistant,  is  now  renewed. 

Domestic  JExchange  Division. — ^This  separate  branch  was  established  on 
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the  Ist  of  March,  and  of  the  work  performed^  Mr.  N.  P.  Scudder,  the 
assistant  in  charge  reports  as  follows : 

^^  Eleven  thousand  parcels  have  been  distribated  in  the  United  States 
and  Canada.  Of  these  I  have  classed  as  individuals  2,323,  because  they 
were  addressed  to  individuals,  though  a  very  large  portion  were  proba* 
bly  intended  for  societies,  public  libraries,  &c.,  and  have  doubtless  been 
turned  over  to  their  proper  destination  by  the  i)ersons  t«  whom  they 
were  addressed.  The  remaining  5,677  parcels  have  been  sent  to  the  in- 
stitutions, &c.,  for  which  they  were  intended,  8,450  being  distributed  in 
the  United  States  and  227  in  Canada. 

**  During  the  year  several  improvements  have  been  introduced  in  the 
method  of  keeping  the  records  of  the  domestic  exchanges.  One  of  these 
is  a  card  catalogue  of  addresses.  The  address  of  the  society  or  individual 
is  taken  from  returned  receipts  and  the  date  of  the  signing  of  the  receipt 
is  noted.  If  any  address  is  doubtful  or  incomplete,  the  following  blank 
is  sent  to  the  party  for  full  information : 


(Slip  to  bo  retumed.) 

Pleaae  write  yonr  fall  address  on  the  other  side  of  this 
slip,  lis  it  will  facilitate  the  prompt  delivery  of  parcels  sent 
to  yon  by  the  Smithsonian  Institution. 

(over.) 


Name 

Street  and  No. 

P.  0.  box 

City  or  town 

County    • 

State 

(over.) 

"  By  this  method  the  address  of  the  party  is  obtained  directly  and 
the  date  is  noted. 

"  Another  improvement  has  been  introduced  at  your  suggestion,  u  e.j 
a  card  ledger  of  all  the  parcels  sent  out.  A  sample  card  is  inclosed  (it 
is  unnecessary  to  reproduce  this  sample  card,  being  in  general  the  same 
form  as  adopted  for  the  foreign  exchange  and  illustrated  in  the  report 
for  1882).  By  means  of  this  ledger  a  glance  will  show  what  has  been 
sent  to  any  institution  or  individual.  The  ledger  has  been  carried  back 
to  the  beginning  of  the  year  1883.'^ 

Government  ExcMnge  Division, — This  portion  of  the  service  is  still  de- 
pendent for  the  performance  of  the  necessary  work  on  the  force  of  the 
foreign  exchange  branch,  though  its  constant  increase  would  justify  the 
employment  of  one  assistant,  aud,  though  not  quite  to  the  exclusion  of 
any  other  duties,  he  might  be  utilized  in  general  office  work  when  not 
employed  in  receiving,  distributing,  recording,  cataloguing,  or  transmit- 
ting these  exchanges  and  assuming  all  the  necessary  correspondence 
connected  with  this  branch.    Thus  far  the  work  in  this  department  has 
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generally  been  most  pressinsr  just  at  times  when  the  force  of  the  foreign 
department  could  be  least  spared  for  this  purx)ose. 

The  receipts  in  this  division  were  37,569  packages,  weighing  27,395 
pounds,  which  were  transmitted  to  foreign  Governments  as  specified  in 
the  appended  statistics. 

I.  RECEIPTS, 

1.  For  foreign  distribution. 


Whence  received. 


(a)  From  Gfovemmeiit  Departments: 

A4jut»nt-Gener»r8  Office,  U.  S.  A. .. 

Agricnltural  Department 

Bureau  of  Education 

Bureau  of  En|n*Aving  and  Printing. 

Bortrau  of  Ethnology 

Bureau  of  Military  justice 

Bureau  of  the  Mint , 

Bureau  of  Statistics 

Coast  and  Geodetic  Survey 

Comptrtdler  of  Currency 

Department  of  Justice 

Eufi^iueer  Bureau 

Fish  Commission 

(jrenerul  Land  Office 

Geological  Survey , 

Hydrographic  Office 

Interior  Department 

Internal  Revenue , 

National  Museum 

Nautical  Almanac 

Naval  Ohservatory 

Ordnance  Bureau,  U.  S.  A 

Pension  Office 

Poet-Office  Department 

Second  Comptroller 

Signal  Office 

Surgeon-General's  Office 

Treasury  Department 

War  Department 


Total 


(jb)  From  Smithsonian  Institution 

(c)  From  scientific  societies : 

American  Association  for  the  Advancement  of  Science . 

American  Greographical  Society 

American  Journal  of  Arts  and  Sciences 

American  Medical  Association 

American  Phi  losophical  Society 

American  Statistical  Association 

Boston  Academy  of  Arts  and  Sciences 

Boston  Society  of  Natural  History , 

Cambridge  Entomological  Club 

Canadian  Institute : 

Canadian  Journal 

Cincinnati  Society  of  Natural  History 

Essex  Institute,  Salem 

Johns  Hopkins  University 

New  Jersey  Geological  Survey 

New  York  Academy  of  Sciences 

New  York  State  Cabinet 


1883. 


Packages. 

Weight. 

Number, 

Pounds, 

I 

1 

400 

1,279 

2 

» 

1 

1 

8 

70 

1 

1 

30 

34 

6 

43 

3 

42 

1,000 
3 

l,0t)2 
3 

382 

170 

2,803 

847 

1 

1 

676 

18 

13, 137 

8 

3 

56 

2 

2 

67 

8 

3,193 
45 

1,110 
3 

3,105 
68 

1 

1 

1 

1 

2 

1 

3,244 
15 

18, 502 
230 

9 

63 

8 

59 

7.105 

44,637 

(5, 218 

2^566 

138 

410 

2 

39 

203 

ai 

53 

132 

672 

843 

13 

72 

298 

500 

295 
2 

1,007 
4 

1 

2 

114 

25 

1 

5 

172 

275 

4 

49 

•    6 

5 

273 

90 

93 

563 

94 
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I.  RECEIPTS— Continued. 
1.  For  foreign  distribution — Continued. 


Whence  received. 


1883. 


Packages. 


(o)  From  scientific  societies — Continued. 

New  York  State  Library 

Numismatic  and  Antiquarian  Society 

Ohio  Mechanics'  Institute 

Peabody  Institute,  Baltimore 

Pennsylvania  Historical  Society 

Philadelphia  Academy  of  Natural  Sciences 

School  of  Mines,  New  York 

Second  Geological  Survey  of  Pennsylvania 

Secretary  of  state,  Illinois 

Washburn  Observatory 

Washington  Anthropological  Society 

Washington  Philosophical  Society 

Western  Bank  Note  and  Engraving  Company 

Wisconsin  Academy  of  Sciences 

Wisconsin  Geological  Survey 

Miscellaneous  societies. 

Total 

{d)  From  individuals: 

Grand  total 

2.  For  domestic  distribution. 


Numbtr. 

129 

8 

24^ 

Xy 

58 

270 

19 

38 

1 

2 

06 

99 

I 

114 

288 

186 


3,900 


iftO 


18,063 


Weigl 

POHKti 

3 


11 


78 


From- 


Argentine  Confederation 

Belgium 

Cent  ral  America 

Costa  Rica 

Cuba 

Denmark 

England 

France 

Germany 

Holland 

India 

Italy 

Jamaica 

Mexico 

New  South  Wales 

Norway 

Portugal 

Russia 

South  Australia 

Sweden 

Switzerland 

Tasmania 

Trinidad 

Victoria 

Total 


1883. 


Boxes. 


No. 

3 

11 

10 

7 

1 

4 

73 

29 

63 

5 


232 


Parcels. 

Ko. 

134 

574 

10 

:i5 

5 

1V4 

1,629 

1,449 

2, 249 

117 

2 

521 

1 

420 

34 

219 

56 

4(i!i 

23 

1 

112 

27 

9 

3 


Weigh 

Pound 
3. 

4, 


14, 

10, 


2, 
1, 


6,262 


49. 
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these  8,2G3  packages  received  from  abroad  for  domestic  transmis- 
(,200  should  be  added,  received  from  home  institutioDS  for  this 
)se;  but  being  partly  included  iu  the  general  invoices,  the  labor  of 
ating  them  from  the  sum  total  received  would  have  been  an  unrea- 
3ly  complicated  one.  It  was  therefore  concluded  to  leave  this 
ional  number  in  the  sum  total  of  parcels  for  foreign  transmission. 
Lt  450  parcels  remain  on  hand  at  the  end  of  the  year. 


3.  For  Government  exichanges. 


For  wLat  and  whence  received. 


)r  Library  of  Congress  from — 

Anstria 

England 

France  

Sweden 

Victoria 

)T  foreign  Governments  from — 
Public  Printer 


Total 


Boxes. 


No. 


1 
18 
2 
2 
1 


24 


1883. 


Packages. 


No. 

751 

18 

522 

27 

1 

36,250 


37,569 


VTeight. 


Pounds. 

770 

3,470 

1,820 

90 

180 

21,065 


27, 395 
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what  and  whence  received. 

18^. 

1833. 

Packages. 

Weight. 

Packages. 

Weight. 

foreign  distribntion  from — 
)  Government  Departments. 
)  Smithsonian  Institution.. 

f  Scientific  societies 

) Individuals .............. 

No. 

6,470 

7,056 

5,119 

647 

Pounds. 

60,118 

13, 447 

8,101 

2.054 

No. 

7,165 

6,218 

3,900 

780 

Pounds. 

44,637 

22,566 

11, 003 

441 

domestic  distribntion 

Government  exchanges  . . . 

19.292 

7,187 

31,568 

83,720 
30,904 
28,750 

18,063 

8,263 

37,569 

78,647 
49,608 
27,395 

rotal 

58,047 

143,374 

63.894 

155, 650 

II.  TBAKSMISSIONS. 


1.  Foreign  transmissions. 

total  number  of  boxes  sent  during  the  year  is  495,  an  excess  of 
ses  over  last  year )  but,  notwithstanding  this  marked  increase, 
h  material  remains  on  hand  to  fill  at  least  50  additional  boxes. 
\  much  desired  to  dispose  of  all  books  and  parcels  on  hand,  a  pol- 
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icy  adopted  and  executed  during  the  past  few  j^ears,  never  to  allow  any 
accumulations  which  might  be  worked  ofif,  but  the  difficulties  above 
mentioned  made  it  impossible  to  obtain  this  desired  end. 

The  transmissions  for  the  year  compare  with  those  of  former  years  as 
follows : 


Items. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

ie83. 

Boxes -- 

323 
1,503 

80,750 

397 

2,779 

99,  -^50 

309 

2.160 

69,220 

311 
2,177 

69, 975 

268 

1,976 

60,300 

407 

2,800 

100, 750 

422 

2,950 

105,500 

49r> 

Bulk  iu  cubic  feet .. 
Weight  in  pounds  .. 

3,2H8 
122,265 

These  figures  include  in  all  cases  the  boxes  sent  under  the  system  of 
Government  document  exchange  to  the  various  Oovernments  si)ecified 
in  the  appended  report.    The  distribution  was  made  as  follows : 


Country. 

Government 
boxes. 

Smithsonian 
boxes. 

Total. 

AFBICA. 

Algeria 

7 

3 

7 

Ecypt,  etc 

3 

OJ  1">     irvif    .■•...    ..■•■•    ..>■•■    ...••■     ■....•     •••. 

Total 

10 

10 

. 

AMERICA. 

BritiHh  America 

4 

2 

10 
12 

1 
1 

1 

1 

1 
2 
1 
2 
1 
1 
1 
1 
1 

5 

1 
9 
1 
3 
2 
1 
1 
1 
2 
1 

Mexico 

Central  America : 

Costa  Rica 

Guatemala  .....   ....  .................... 

Nicarainia 

West  Indies : 

Bahamas 

Barbadoes 

Cuba 

Guadeloupe..... 

.____.  ._>.. 

Havti  and  Dominica 

2 

Jamaica 

Porto  Rico 

St.  Thomas 

Trinidad 

Turk's  Island 

South  America: 

Arcrentine  Confederation 

4 

Bolivia 

Brazil . 

2* 

British  Guiana 

Chili 

2 

Dutch  Guiana  .•••. 

£ouador.... 

Peru 

Urniraav 

United  States  of  Colombia 

2 
2 

Venezuela 

3 

Total 

20 

G4 

B4 
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Conniiy. 


ASIA. 


China 
India. 
Japan 


Total 


AU8TRALA6U. 


Kew  Sonth  Wales 

New  Zealand 

Qaeensland 

Soath  Australia . . 

Tasmani  a 

Yictoria 


Total 


KUROPB. 


Anatria-Hungary 

BaTaiia* 

Belgium 

Denmark 

England 

Finland 

France 

Germany 

Qreece 

Holland 

Italy 

Norway 

PortnjB^l 

PmsBia* 


Saxony* , 

Spain 

Sweden 

Switzerland  .. 

Tnrkey 

Wttrtcmberg* 


Total 


QoTemment  Smithsonian 


boxes. 


2 
2 


2 
2 
2 
2 
2 
2 


12 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


40 


boxes. 


4 

9 
1 


14 


15 

1 

3 

4 

103 

1 

54 

72 


9 

17 

3 

4 


21 
1 
4 

6 
8 
3 


331 


TotaL 


*  The  Smithsonian  exchanges  are  included  in  the  72  cases  for  Germany. 


4 

11 

3 


18 


2 
2 
2 
2 
2 
2 


12 


17 

3 

5 

6 

105 

1 

56 

74 

2 

11 

19 

5 

6 

2 

23 

3 

6 

la 

10 
5 
2 


371 


RECAPITULATIOK. 


Countries. 


Africa 

America  ... 

Asia 

Australasia 
Europe 


Total 


i 


GoTomment 
boxes. 


20 

4 

12 

40 


76 


Smithsonian 
boxes. 


H.  Mis.  69- 


10 
64 
14 


331 


419 


Total. 


10 
84 
18 
12 
371 


495 
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Transportation  Companies. — The  liberality  of  transportation  companies 
and  parties  interested  in  shipping  hitherto  extended  to  the  Smithsonian 
Institution  iu  aid  to  the  scientific  exchanges,  and  thus  far  granted  by 
thirty-three  companies  and  foreign  consals  in  the  United  States,  has, 
during  the  past  year,  again  been  demonstrated  by  the  addition  of  nine- 
teen new  firms,  all  desirons  to  further  the  object  in  question.  These 
new  additions  now  open  channels  for  free  transmissions  to  the  following- 
named  countries:  Bahamas,  Bolivia,  Brazil,  Colombia,  Costa  Rica,  Den- 
mark, Dutch  Guiana,  England  (and  all  its  colonies  through  their  respect- 
ive agents  in  London),  Liberia,  Nicaragua,  Paraguay,  Peru,  Polynesia, 
San  Domingo,  Siam,  Syria,  Turk's  Island,  Uruguay,  and  West  Indies. 

These  companies,  granting  free  freight  on  aU  cases  and  parcels  of  ex- 
changes bearing  the  Smithsonian  stamp,  are: 

Ameiican  Colonization  Society,  Washington,  D.  C. 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents),  New  York. 

Atlas  Steamship  Company  (Pim,  Forwood&  Co.,  agents).  New  York. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Biddle,  E.  B.,  Philadelphia. 

Bixby,  Thomas,  &  Co.,  Boston,  Mass. 

Bland,  Thomas,  New  York. 

Borland,  B.  R.,  New  York. 

Cameron,  R.  W.,  &  Co.,  New  York. 

Compagnie  G6n6rale  Transatlantique  (L.de  B^bian,  agent).  New  York. 

Cunard  Royal  Mail  Steamship  Line  (Yemon,  Brown  &  Co.,  agents), 
New  York. 

Dallet,  Boulton  &  Co.,  New  York. 

Dennison,  Thomas,  New  York. 

Hamburg  American  Packet  Company  (Kunhardt  &  Co.,  agents).  New 
York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Tickers  &  Co.,  agents).  New  York. 

Munoz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands-American  Steam  Navigation  Company  (H.  Cazaux, 
agent),  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  (Oelrichs  &  Co.,  New  York,  Schumacher  &  Co., 
Baltimore,  agents). 

Pacific  Mail  Steamship  Company,  New  York. 

Panama  Railroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Sons,  agents).  New  York. 

Spinney,  Joseph  S.,  New  York. 

Steamship  Line  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.  (C.  W. 
Mallory  &  Co.,  agents).  New  York. 
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White  Gross  Line  (Fanch,  Bdye  &  Co.,  agents),  New  York. 

Wilson  &  Asmos,  New  York. 

In  addition,  the  follow  ing-named  foreign  consols  have  consented  to 
receive  and  transmit  Smithsonian  exchanges  for  their  respective  coun- 
tries, as  follows : 

Carlos  Garranza,  New  York,  to  Argentine  Republic. 

Charles  Mackall,  Baltimore,  to  Brazil. 

D.  de  Gastro,  New  York,  to  Chili. 

Hipolito  de  Uriarte,  New  York,  to  Cuba  and  Spain. 

Melchor  Obarrio,  New  York,  to  Bolivia. 

Lino  de  Pombo,  New  York,  to  United  States  of  Colombia. 

Henrik  Braem,  New  York,  to  Denmark. 

Thomas  Schmidt,  New  York,  to  Denmark. 

Francis  Spies,  New  York,  to  Ecuador. 

D.  ^.  Botassi,  New  York,  to  Greece. 

M.  Kaffo,  New  York,  to  Italy. 

Samro  Takaki,  New  York,  to  Japan. 

Juan  N.  Navarro,  New  York,  to  Mexico. 

Alex.  I.  Gotheal,  New  York,  to  Nicaragua, 

Christian  B6rs,  New  York,  to  Norway  and  Sweden^ 

M.  Severance,  San  Francisco,  to  Polynesia. 

Gustav  Amsink,  New  York,  to  Portugal. 

John  Stewart,  Washington,  D.  C,  to  Paraguay. 

Isaac  T.  Smith,  New  York,  to  Siam. 

Enrique  Estr&zulas,  New  York,  to  Uruguay. 

Shipping  List. — The  following  is  the  shipping  list  at  present  used  in 
the  transmission  of  the  Smithsonian  exchanges : 


Coantry. 


Shipping  agent. 


Algeria . 


Argentine  Confederation. 


Antigna 

Anstria-Hangary 

Bahamas 

Belgiom 

Bolivia 

BrazU 

British  America  . 

British  Gniana  . . 

Cape  colonies  . . . 

ChiH 


Compagnie  G6n6rale  Transatlantiqne,  New  York.  Trans- 
fer made  by  the  French  Commission  of  £]£changes,  in 
Paris. 

Consnl-General  Carlos  Carranza,  New  York.  Shipments 
to  the  United  States  are  made  through  either  Lewis  &, 
Co.,  Portland,  Me.,  or  George  F.  Brown,  New  York,  rep- 
resenting Samuel  B.  Hale  &  Co.,  of  Bnenos  Ayres. 

Thomas  Dennison,  New  York. 

North  German  Llojd,  Baltimore.  Transfer  made  by  Dr. 
Felix  FlUgel,  Leipsio. 

Mnrray,  Ferris  <&  Co.,  New  York. 

Red  Star  Line,  New  York. 

White  Cross  Line,  New  York. 

CoDsal-General  Melchor  Obarrio,  New  York. 

Consul  Charles  Mackall,  Baltimore. 

R.  B.  Borland,  New  York. 

Baltimore  and  Ohio  Express  Company. 

Adams  Express  Company. 

Monarch  Line,  New  York.  Transfer  made  by  W.  Wesley, 
London,  England. 

Monarch  Line,  New  York.  Transfer  made  by  agent-gen- 
eral for  Cape  ooionies  in  London,  England. 

Consul  D.  de  Castro,  New  York. 
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Country. 


Chin* 

Colombia,  United  Stal€A  of 
Costa  Bica 

€uba 

Denmark 

Dntch  Guiana 

Ecuador 

%ypt 

Finland 

France 

€rermany 

Great  Britain 

Greece 

Guatemala 

Hayti 

Iceland 

India 

Italy 

Japan ,. 

Xiiberia 

31adeira 

Malta 

Mauritius 

Hozambiqae 

Mexico 

Ifetherlands 

^Netherlands  India 

New  Caledonia 

New  South  Wales 

New  Zealand 

Nicaragua 

Norway 

Prtraguay 

Peru 

Philippine  Islands 

Polynesia 

Portugal 

Queenslaud 

SuBsia 

8t.  Helena.... 

8iam 

8outh  Australia 

Spain 

Straits  Settlements 

S  w(.*den 

Switzerland 

8yria 


Shipping  agent. 


Salter  &  liivennore,  New  York,  direot  to  Shaagbai. 
Monarch  Line,  New  York.    Transfer  made  through  Cro  wn 

agents  for  the  colonies,  London,  England. 
Consol-Geueral  Lino  de  Pombo,  New  York. 
Mnfioz  y  Esprilia,  New  York. 
Paciiic  Mail  Steamship  Company,  New  York. 
Consul-General  Hipolito  de  Uriarte,  New  York. 
Consul-General  Heurik  Braem,  New  York. 
Consul  Thomas  Schmidt,  New  York. 
Thomas  Bixby  &  Co.,  Boston,  Mass. 
Consul  Francis  Spies. 
S.  L.  Merchant  A  Co.,  New  York. 
North  German  Lloyd,  Baltimore.   Transfer  made  by  T.  A. 

Brockhaus,  Leipsic,  Germany. 
Compaguie  G^n^rale  Transatlantique,  New  York. 
North  German  Lloyd,  New  York  or  Baltimore. 
Hambar^-Amerioan  Packet  Company,  New  York. 
Monarch  Line  of  Steamers,  New  York. 
North  German  Lloyd,  New  York  or  Baltimore. 
Cunard  Royal  Mail  Steamship  Company. 
Inman  Steamship  Company. 
Consul  D.  W.  Botassi,  New  York. 
Consul  Jacob  Baez,  New  York. 
Atlas  Steamship  Company,  New  York. 
Consul  Heurik  Braem,  New  York.     Transfer  made  by  K. 

Danske  Videnskabemes  Selskab,  Copenhagen. 
Monarch  Line,  New  York.    Tranafor  made  by  Secretary 

of  State  for  India,  India  Office,  London,  England. 
Consul-General  M.  Raffo,  New  York. 
Consul  Samro  Takaki,  New  York. 
American  Colonization  Association,  Washington,  D.  C. 

Monaroh  Line  to  Smithsonian  agent,  London. 

Consul  Juan  N.  Navarro,  New  York. 
Consnl  R.  C.  Bnrlage,  New  York. 

Monaroh  Line,  New  York.  Transfer  made  by  Gordon  & 
Gotch,  London,  England. 

R.  W.  Cameron  A,  Co.,  New  York. 

R.  W.  Cameron  A,  Co.,  New  York. 

Consul-General  Alex.  I.  Cotheal,  New  York.    - 

Consul  Christian  Bdrs,  New  York. 

Consul  John  Stewart,  Washington,  D.  C. 

Joseph  S.  Spinney,  New  York. 

Spanish  consul,  San  IfYanciseo. 

Consnl  Severance,  San  Francisco. 

Consul  Gnstav  Amsink,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  Queensland 
department,  lipndon,  England. 

Hamburg- Ameridm  Packet  Company,  New  York.  Trans- 
fer m«ie  by  Russian  consul-general,  Hamburg,  Ger- 
many. 

Monarch  Line,  New  York.  Transfw  made  by  William 
Wesley,  London,  England. 

Consul  Isaac  T..  Smith,  New  York. 

R.  W.  Cameron  &  Co.,  New  York. 

Consul-General  Hipolita  de  Uriarte,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  William 
Wesley,  London,  England. 

Consul  Chri(«tian  Bdrs,  New  York. 

North  German  Lloyd,  Baltimore.  Transfer  made  by  Con- 
snl von  Hey 'uan,  Bremen. 

Presbyterian  Rooms,  New  York. 
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Country. 

Shipping  agent. 

Turkey 

Monarch  Li  ne,  Ne  w  York.  Transfer  made  by  Crown  agents 
for  the  colonies,  London,  or  by  G.  W.  Wheatley  A,  Co., 
156  Leadenhall  street,  London,  England. 

Ottoman  legation,  Washington,  D.  C. 

Wilson  &  Asmns,  New  York. 

Charge  d'AjSaires  Enrique  £str^nlas,Brooklyn,New  York. 

Dallet,  Boalton  <&  Co.,  New  York. 

R.  W.  Cameron  &.  Co. .  New  York. 

Turk's  laliudd 

XJruiniav 

Venezuela 

Victoria........... 

West  Indies 

H.  B.  Bailey  &;  Co.,  New  York. 

CKHTERS  OF  DISTRIBUTION. 


Countries. 


Algeria 

Argentine  Confederation.. 

Antigua 

Austria-Hungary 

Bahamas 

Bel^um 

Bolivia 

Brazil 

British  America 

British  Guiana 

Cape  colonies 

Chili 

China 

Colombia,  United  States  of 

Costa  Rica 

Denmark 

Dutch  Guiana 

Ecuador 

Egypt 

Finland  ..» 

France 

Germany 

Great  Britain 

Greece 

Guatemala 

Iceland 

India 

Italy 

Japan 

Liberia 

Madeira 

Malta 

Mauritius 

Mozambique  . 

Mexico 

Netherlands j 

Netherlands  India j 

New  Caledonia 

New  South  Wales 

New  Zealand 

Nicaragua 

Norway • 


Agencies. 


M.  Carette,  chef  d'6tat  mi^or  dn  g^nie,  service  m^t^ro* 

logique,  Algiers. 
Museo  Ptiblioo,  Buenos  Ayres. 

Dr.  Felix  Flligel,  Leipsic,  Germany. 

Commission  Beige  d'£change  Intemationaux,  Brussels. 

Commissiio  Central  Brazileira  de  Permuta^Oes  Interna- 
cionaes,  Rio  Janeiro. 

McGill  College,  Montreal ;  Geological  Survey,  Ottawa. 

Observatory,  Georgetown. 

Agent  General  for  Cape  Colony,  London,  England. 

Universidad,  Santiago. 

Crown  agents  for  the  colonies,  London,  England. 

United  States  consnl-general,  Shanghai. 

Central  Commission  of  Exchanges,  National  Library,  Bo- 
gota. 

Universidad,  San  Jos^. 

K.  D.  Videnskabemes  Selskab,  Copenhagen. 

Suriuaamsche  Koloniaalo  Bibliotheek,  Paramaribo. 

Observatorio  del  Colegio  Nacional,  Quito. 

Institnt  Egyptien,  Cairo. 

Kejserliga  Alexanders  Universitet,  Helsingfors. 

Commission  Fran^aise  des  ^changes  Interna tionaux^ 
Paris. 

Dr.  Felix  Fltigel,  Leipsic. 

William  Wesley,  London. 

National  Library,  Athens. 

Sociedad  Economica  de  Amigos  del  Pais,  Guatemala. 

Islands  Stiptisbokasafn,  Reykjavik. 

Secretary  to  Govemint  nt  of  India,  Home  Department^ 
Calcutta. 

Biblioteca  Nazionale  Vittorio  Emannele,  Rome. 

Minister  for  foreign  affairs,  Tokio. 

Liberia  College,  Monrovia. 

William  Wesley,  London,  England. 

William  Wesley,  London,  England. 

Agent-general  for  Cape  Colony,  London,  England. 

Agent-general  for  Cape  Colony,  London,  England » 

Se&or  Ministro  de  Jnsticia  y  Istruccioi  Pablica,  Mexicow 

Bureau  Scientifique  Central  Ne^rlandais,  Harlem. 

Gordon  A  Gotch,  London. 

Royal  Society  of  New  South  Wales,  Sydney. 

Parliamentary  Library,  Wellington,  New  Zealand. 

Government  of  Nicaragua,  Managua. 

K.  N.  Frederiks  Universitet,  Chnstiania. 
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CoantrieB. 

Agencies. 

Paraimfty -- 

Government  of  Parairnay. 

Pom 

Biblioteca  Nacional.  Lima. 

Philippine  IslandB 

Polynesia - 

Boyal  Economic  Society,  Manila. 

Boyal  Hawaiian  Agricultural  Society,  Honolola. 

Escola  Polytechnica,  Lisbon. 

Goyemment  Meteorological  Obseryatory,  Brisbane. 

Commission  Russe  des  fichauftes  Intemationanx   (Bib- 

lioth^ue  Imp<Sriale  Poblique),  St.  Petersbonrv. 
Crown  agents  tor  the  colonies,  London,  England. 

Portuflral ............. .... 

Qne^nsland  .............. 

finssia  ................... 

8t.  Helena 

8iam 

Sonth  Aostralia 

Astronomical  Obseryatory,  Adelaide. 
B.  Academia  de  Ciencias.  Madrid. 

Spain  .................... 

8fcrait8  Settlements 

Sweden 

Crown  agents  for  the  colonies,  London,  England. 
K.  S.  Vetenskaps  Akademien,  Stockholm. 
Eidgeuossensche  Bundes  Kanzlei,  Berne. 

Switzerland 

Syna 

Tasmania 

Boyal  Society  of  Tasmania,  Hobarton. 

Turkey 

Turk's  Island 

Public  Library,  Grand  Turk. 
Bureau  de  Statistiqne,  Monteyideo. 
Uniyersity,  Caracas. 
Public  Library,  Melbourne. 

Urucrnav 

^*  %Mfy  ISCV  J        ......     .......     .... 

Venezuela 

Victoria 

West  Indies 

Cuba 

Hayti 

R.  Uniyersidad,  Havana. 

S^cr6taire  d'£tat    des    Relations  Ezt^rieores,  Port-an- 

Prince. 
Scientific  Association,  Port  of  Spain. 

Trinidad. 

2.  Domestic  traMmiasums. 

Packages  received  by  the  Smithsonian  Institution  from  abroad,  and 
distributed  to  the  following-named  institutions  and  individuals  in  the 
United  States  and  British  America : 


(a)  Societies: 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

District  of  Columbia 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Mishigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York 


Number  of 
packages. 


1 

4 

78 

1 

318 

3,845 

7 

82 

29 

130 

13 

4 

39 

50 

106 

1,205 

56 

30 

200 

17 

41 

702 
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(O  Societieft— Continaed. 

Ohio 

Penniiylvania 

Rhode  Island 

Soath  Carolina 

Tennessee 

Ttoas 

Vennont 

Virginia 

Wisconsin 

Total  in  United  States 
British  America 

Total  for  societies 

(b)  IndiWdnals 

Grand  total 


Number  of 
packages. 


407 

662 

31 

14 

1 

2 

26 

16 

133 


6,450 
227 


8,677 
2,323 


11,000 


In  analyzing  the  operations  of  the  exchange  office  in  regard  to  do- 
mestic transmissions,  it  ^eill  be  observed  that  on  an  average  400  parcels 
have  been  added  annually  for  the  past  ten  years.  Daring  the  past  year 
(1883)  this  average  was  largely  exceeded,  the  increase  amounting  to  32 
per  cent  of  the  entire  number  of  packages  sent  out  in  1882,  and  this 
was  the  result  of  the  year  entirely,  all  accumulations  having  been  worked 
off  before  the  close  of  1882.  Furthermore,  nearly  450  packages  remain 
on  hand  yet,  thus  swelling  the  increase  considerably  above  32  per  cent. 

The  total  number  of  packages  transmitted  compares  with  the  pre- 
ceding seven  years,  as  follows : 


Items. 

1876. 

1877. 

187a 

1879. 

1880. 

1881. 

1882. 

1883. 

Total  addresses  of  insti- 
tntions 

316 
328 

392 

374 

292 
370 

444 
341 

385 
560 

600 
454 

.548 
399 

423 

Total  addresses  of  indi- 
viduals .............. 

471 

Total  number  of  parcels 
to  institntions 

Total  nomber  of  parcels 
to  indiyldaals 

3.705 
1,148 

3,868 
1,094 

4,059 
1,233 

5,786 
1,185 

4,021 
1,566 

7,086 
1,347 

7,192 
1,167 

8,677 
2,323 

Total  number  of 
parcels 

4,853 

4,962 

5,292 

6,971 

5,587 

8,438 

8,359 

11,000 
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The  history  and  condition  of  domestic  exchanges,  fix^m  their  com- 
mencement to  the  present  time,  are  exhibited  in  the  following  table: 


Tear. 


1846—1850 

1851 

1852 

1853 

1854 

1855 

1856 

ia57 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1»67 

1868 

1889 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 


Beoeived  for  the  Smithsonian  library. 


Volnmes. 


470 

549 

1,481 

1,440 

926 

1,037 

1,356 

555 

723 

1.022 

1.271 

821 

1,611 

910 

8iJ3 

767 

1,243 

1,557 

1.770 

1,234 

1,113 

936 

1.262 

889 

863 

1,120 

1,017 

1,889 

1,263 

1,949 

1,143 

1,867 

1,296 

1,754 


Parts 
and  pam- 
phlets. 


Maps 
and  en- 
gravings. 


39,927 


624 
618 
2,106 
991 
1,468 
1,707 
1,834 
1.067 
1,695 
2,540 
4,160 
1,945 
3,369 
3,479 
2.754 
3,256 
4,509 
3,946 
3,605 
4,089 
3.890 
3,579 
4,502 
4,354 
4, 521 
5,813 
6,193 
6,511 
7,392 
8,071 
7,275 
9,904 
10,341 
10, 702 


1.749 
125 
434 

26 
140 
138 
122 

40 
220 
120 

55 
200 
109 
l>-3 
121 
328 
134 
232 
179 

82 
198 
454 
162 
114 
375 
'^26 

74 
183 
152 
188 
152 
219 


142,830 


7,338 


Total. 


1,098 
1,167 
5,336 
2,556 
2,828 
2.770 
3.330 
1,760 
2,540 
3.602 
5.671 
2,886 
5,035 
4,589 
3,686 
4,206 
5,873 
5.831 
5.509 
5,555 
5,182 
4,597 
5,962 
5,697 
5,546 
7,047 
7.585 
8,726 
8,729 
10.203 
8,570 
11,959 
11,789 
12,675 


For  institntions  and 
individuals  in  the 
United  States  aud 
British  America. 


AddresBes. 


96 
160 
149 
219 
189 
193 
243 
293 
335 
274 
273 
273 
299 
345 
329 
347 
436 
501 
567 
573 
587 
6^9 
750 
610 
644 
766 
662 
785 
945 
1,054 
947 
894 


Packages. 


190. 095  I      15, 127 


637 
1,052 

SW7 
1,445 
1,245 
1,273 
1.539 
1,933 
1,906 
1.406 
2.111 
1.522 
2,482 
2.368 
2,703 

971 
2,394 
4,130 
3,705 
3.952 
4,635 
4,782 
4.326 
4.il61 
4,tB3 
4,962 
5, 292 
6, 971 
5,587 
8,433 
8,359 
11,000 


114.124 


From  the  foref^oing  table  it  will  be  observed  that  the  addition  to  the 
Smithsonian  library,  during  the  year  1S83  amounted  to  12,675  parcels. 
Of  this  number  2,432  were  received  through  the  regular  channels  of 
transmission,  while  the  remaining  parcels  arrived  through  the  mails. 
All  the  additions  to  the  Smithsonian  library  being  the  direct  results 
of  the  system  of  exchanges,  this  excess  should  properly  be  added  to  the 
number  of  packages  received.  Heretofore  mail  parcels  for  the  Smith- 
sonian library  have  been  entirely  ignored  by  the  exchange  office,  not 
passing  through  this  channel,  but  being  delivered  directly  into  the 
library.    This  method,  however,  works  great  injustice  to  the  exchange 
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oflioey  since  all  the  returns  to  the  Smithsonian  library  are  direct  results 
of  the  efforts  and  labors  of  this  oflQce,  and  it  is^  therefore,  recommended 
tiliat  in  fhtnre  all  packages  addressed  to  the  Smithsonian  library,  as  ex- 
cbflDges,  should  pass  through  the  exchange  office,  that  an  exact  and 
complete  record  may  be  obtained  of  the  actual  results  of  the  working 
of  this  office. 

3.  Oovemment  transmissions. 

Althou^  Congress,  by  act  of  July  20, 1840,  authorized  the  printing 
and  binding  of  50  copies  of  all  volumes  published  by  the  two  houses, 
which  volumes  were  to  be  reserved  for  the  purpose  of  exchange  with 
foreign  powers,  yet  from  the  omission  to  provide  for  the  extra  print- 
ing, or  from  other  cause,  this  liberal  arrangement  failed  to  go  into 
operation. 

Ao  act  of  March  4, 1846,  directed  the  Librarian  of  Congress  to  pro- 
cure a  complete  series  of  the  United  States  courts  and  of  the  laws  of 
the  United  States,  and  to  transmit  them  to  the  Minister  of  Justice  of 
France,  in  exchange  for  works  of  the  French  law  presented  to  the 
United  States  Supreme  Court. 

June  26, 184S,  the  Joint  Committee  on  the  Library  was  authorized  to 
appoint  agents  for  the  exchange  of  books  and  public  documents; 
all  books  transmitted  through  these  agents  of  exchange,  for  the  use  of 
the  United  States,  for  any  single  State,  or  for  the  Academy  at  West 
Point,  or  the  National  Institute,  to  be  admitted  free. 

A  resolution  of  June  30, 1848,  ordered  that  the  Joint  Committee  on 
the  Library  be  furnished  with  twenty-five  copies  of  the  Revolutionary 
Archives,  twenty-five  copies  of  Little  &  Brown's  edition  of  the  Laws  of 
tbe  United  States,  seven  copies  of  the  Exploring  Expedition  then  pub- 
lished, and  an  equal  number  of  subsequent  publications  on  the  same 
subject,  for  the  purpose  of  international  exchange. 

A  joint  resolution  of  March  2, 1849,  directed  that  two  copies  of  certain 
volumes  of  the  Exploring  Expedition  be  sent  to  the  Government  of 
Russia,  in  lieu  of  those  which  were  lost  at  sea  on  their  passage  to  that 
country.  The  Secretary'  of  State  was  also  directed  to  present  a  copy  of 
tne  Exploring  Expedition,  as  soon  as  completed,  to  the  Government  of 
Ecuador. 

By  the  act  of  August  31, 1852,  the  act  of  1848,  regulating  exchanges^ 
was  repealed. 

In  1852  the  Smithsonian  Institution  urged  that  Congress  should  make 
some  systematic  and  permanent  arrangement  for  distributing  complete 
series  of  its  works  to  European  libraries,  to  ac  least  thirty  of  which  they 
might  be  judiciously  supplied.  It  was  also  suggested  that  particular 
works  of  scientific  interest,  as  reports  of  patents,  coast  survey  operations, 
Government  explorations  in  geography  and  geology,  and  others  of  a 
similar  character  might  be  assigned  in  larger  numbers,  of  from  one 
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hundred  tx>  three  hundred,  as  had  already  been  done  in  some  instanoes 
by  the  Senate.  These  might  be  distributed  by  the  Smithsonian  Insti- 
tution at  moderate  cost  to  the  Ooyemment,  and  direct  returns  of  ex- 
changes obtained  for  the  Library  of  Congress,  if  desired. 

August  18, 1856,  the  Secretary  of  State  was  authorized  to  purchase 
one  hundred  copies  each  of  Audubon's  Birds  of  America  and  Quadru- 
peds of  l^orth  America,  for  exchange  with  foreign  Governments  for  val- 
uable works. 

The  next  steps  for  inaugurating  a  system  of  government  documents 
exchange  was  taken  in  1867,  when  Congress,  in  its  thirty-ninth  session 
passed  the  following  resolution  to  provide  for  the  exchange  of  certain 
public  documents: 

^^  Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
in  Congress  assembled^  That  fifty  copies  of  all  documents  hereafter  printed 
by  order  of  either  house  of  Congress,  and  fifty  copies  additional  of  all 
documents  printed  in  excess  of  the  usual  number,  together  with  fifty 
copies  of  each  publication  issued  by  any  Department  or  Bureau  of  the 
Oovemment,  be  placed  at  the  disposal  of  the  Joint  Committee  on  the 
Library,  who  shall  exchange  the  same,  through  the  agency  of  the  Smith- 
sonian Institution,  for  such  works  published  in  foreign  countries,  and 
especially  by  foreign  Governments,  as  may  be  deemed  by  said  commit- 
tee an  equivalent ;  said  works  to  be  deposited  in  the  Library  of  Con- 
gress. 

''Approved  March  2, 1867.'' 

The  last  and  decisive  Congressional  action  was  taken  on  July  25, 
1868,  when  it  passed. 

"  (No.  72)  A  resolution  to  carry  into  effect  the  resolution  approved  March 
2, 1867,  providing  for  the  exchange  of  certain  public  documents. 

'^  Resolved  by  the  Senate  and  House  of  Representatives  of  ths  United 
States  in  Congress  assembled^  That  the  Congressional  Printer,  whenever 
he  shall  be  so  directed  by  the  Joint  Committee  on  the  Library,  be,  and  he 
hereby  is,  directed  to  print  fifty  copies,  in  addition  to  the  regular  num- 
ber, of  all  documents  hereafter  printed  by  order  of  either  house  of  Con- 
gress, or  by  order  of  any  Department  or  Bureau  of  the  Government,  and 
whenever  he  shall  be  so  directed  by  the  Joint  Committee  on  the  Library 
one  hundred  copies  additional  of  all  documents  ordered  to  be  printed, 
in  excess  of  the  usual  number ;  said  fifty  or  one  hundred  copies  to  be  de- 
livered to  the  Librarian  of  Congress,  to  be  exchanged,  under  direction  of 
the  Joint  Committee  on  the  Library,  as  provided  by  joint  resolution 
approved  March  2,  1867. 

**  Seo.  2.  And  be  it  further  resolved^  That  fifty  copies  of  each  publica- 
tion printed  under  direction  of  any  Department  or  Bureau  of  the  Govern- 
ment, whether  at  the  Congressional  Printing  Office  or  elsewhere,  shall 
be  placed  at  the  disposal  of  the  Joint  Committee  on  the  library,  to  carry 
out  the  provisions  of  said  resolution. 

"Approyed  July  25,  1868." 
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The  first  transmission  nnder  this  system  of  exchange  was  made  in 
1873,  and  this  and  the  subsequent  shipments  are  exhibited  in  the  follow- 
ing table : 


i9rs. 


1874. 


18 


1875. 


64 


1876. 


122 


1877. 


73 


1878.  1879. 


TS 


67 


1880. 


35 


1881. 


98 


1882. 


122 


1883. 


76 


Total. 


750 


(a)  niSTBIBUTION  OF  GOVBRNMBNT  SZCHANOB8. 


Goremments. 


Argentine  Confederation 

RftTaria 

Belgiom 

Braxil 

BaenosAyres 

Canada  (Ottawa) 

Canada  (Ontario) 

Chili 

Colombia,  United  States 

of 

Denmark 

France  

France  (second  set) 

(Germany  (Empire) 

Grreat  Britain 

Greece -^.-.. 

Hayti 

Hungary 

India 

Italy 

Japan 

Mexico 

KetherlandB 

New  Sooth  Wales 

New  Zealand 

Norway , 

Port  ni^al  .• 

Prussia 

(Queensland 

Russia 

Saxouy 

Scotland 

South  Australia 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey  

Venezuela 

Victoria 

Wfirtemberg 


Boxl. 


1875 

1878 
1875 
1875 
1876 
1874 
1874 
1875 

1882 
1879 
1875 
1879 
1874 
1876 
1877 
1876 
1882 
1882 
1881 
1874 
1875 
1875 
1876 
1876 
1873 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 

40 


Box  2. 


1875 
1878 
1875 
1875 
1876 
1874 
1874 
1875 

1882 
1879 
1875 
1879 
1874 
1876 
1877 
1K76 
1882 
1882 
1881 
1874 
1875 
1875 
1876 
1876 
1873 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 

40 


Box  3. 


1875 
1878 
1875 
1875 
1876 
1874 
1874 
1875 

1882 
1879 
1875 
1879 
1874 
1876 
1877 
1876 
1882 
1882 
1881 
1874 
1875 
1875 
1876 
1876 
1876 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 

40 


Box  4. 


1875 
1878 
1875 
1875 
1876 
1874 
1874 
1875 

1882 
1879 
1875 
1879 
1874 
1876 
1877 
1876 
1882 
1882 
1881 
1874 
1875 
1875 
1876 
1876 
1876 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1«76 
1875 
1876 
1876 

1879 
40 


Box  5. 


875 

878 
875 
875 
876 
874 
875 
875 

882 

879 
875 
879 
876 
876 
877 
876 
882 
882 
881 
874 
875 
875 
876 
876 
876 
875 
876 
876 
881 
876 
876 
876 
876 
H75 
876 
876 
875 
876 
876 
879 

40 


Box  6. 


1875 
1878 
1875 
1875 
1876 
1876 
1875 
1875 

1882 

1879 
1875 
1879 
1876 
1876 
1877 
1876 
1882 
1882 
18-1 
1875 
1875 
1875 
1876 
1876 
1876 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 

40 


Box  7. 


1877 
1878 
1876 
1876 
1876 
1876 
1876 
1876 

1882 
1879 
1877 
1879 
1876 
1876 
1877 
1877 
1882 
1882 
1881 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1877 
1876 
1879 

40 
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(a)  DI8TBIBUTION  OF  EXCHANOBS-oCOntmned. 


Govemments. 

Box  8. 

Box  9. 

Box  10. 

Box  11. 

Box  12. 

Box  13. 

Box  14. 

Argentine  ConiSBderBtion 
Bavaria 

1877 
1878 
1877 
1877 
1877 
1877 
1877 
1877 

1882 
1879 
1877 
1879 
1877 
1877 
1877 
1877 
18^2 
1882 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1879 

1877 

1878 
1877 
1877 
1877 
1877 
1877 
1877 

1882 
J879 
1877 
1879 
1877 
1877 
1877 
1877 
1882 
1882 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1879 

1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 

1882 
1879 

1878 
1879 
1878 
1878 
1878 
1878 
1882 
1882 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1879 

1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 

1882 
1879 

1878 
1879 
1878 
1878 
1878 
1878 
1882 
1882 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1879 

1679 

1879 
1879 
1879 
1879 
1879 
1879 
1879 

1882 
1879 
1979 
1879 
1879 
1880 
1879 
1879 
1882 
1882 
1881 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1681 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 

1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 

1882 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1882 
1882 
1881 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1881 
1880 

18ffl 

1881 

Belgium 

1861 

Brazil 

1861 

Buenos  Ayres ..-- - 

1831 

Canada  (Ottawa) 

Canada  (Ontario) 

Chili 

1861 
18dl 
1»81 

Colombia,  United  States 
of 

1882 

Denmark 

1861 

France  ..,- 

1881 

France  (second  set) 

Germany  (Empire) 

Great  Britain 

1881 
1881 
1881 

Greece 

1881 

Hayti 

1881 

Hanirary... 

1888 

O        w   *•■••  ....   ...... 

India 

i8es 

Italy 

1881 

Japan  

1861 

Mexico 

1881 

Netherlands ............ 

1681 

New  South  Wales 

New  Zealand  ..-.. 

1881 
1881 

Norway 

1881 

Portugal 

1881 

Prussia 

1881 

Queensland ...... ...... 

1861 

Russia 

1861 

Saxony  

1881 

Scotland 

South  Australia 

Spain 

18-0 
1880 
1680 
1880 
1880 
1880 
1880 
1880 
1880 

1881 
IHfcl 

Sweden 

1881 

Switzerland ............ 

1881 

Tasmania 

18^ 

Turkey 

1881 

Veueznela 

1881 

Victoria 

1H81 

Wiirtemberg 

1881 

40 

40 

40 

40 

40 

39 

39 

Goyemments. 


Argentine  Confederation.. 

Bay  aria 

Belgium 

Brazil 

Buenos  Ayres 

Cauada  (Ottawa) , 

Canada  (Ontario) 

Chili 

Colombia,  United  States  of 

Denmark 

France , 

France  (second  set) 

Germany  (Empire) 

Great  Britain 

Greece  


Box  15. 

Box  16. 

Box  17. 

Box  18. 

Box  19. 

1881 

1882 

1882 

1883 

1883 

1881 

18H2 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1^82 

1883 

1883 

1881 

1882 

1882 

1883 

1863 

1882 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1881 

1882 
1882 

........ 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1833 

Total  of 
boxes. 


19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
16 
19 
19 
19 
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(a)  DXSTBiBirnoN  of  exchangbs — continued. 


GoTemments. 

Box  15. 

Box  16. 

Box  17. 

Boxia 

Box  19. 

Total  of 
boxes. 

1861 
1862 

1882 
1881 
1681 
1681 
1881 
1881 
1881 
1881 
1861 
1881 
1881 
1881 
1881 

1882 
1862 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1682 
1682 
1882 
1882 

1882 
1882 
1882 
1882 
1862 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1883 

1863 
1883 
1883 
1883 
1863 
1863 
1863 
1883 
1883 
1883 
1883 
1883 
1883 
1883 

1883 
1883 
1883 
1883 
1883 
1883 
1883 
1863 
1863 
1883 
1883 
1883 
1863 
1883 
1883 

19 

arv  .....,^^  . 

19 

M&jr  ----------------------- 

19 

19 

1.. ....  ............  ....  .... 

19 

:o.... .......  ......  ....  .... 

19 

t1  AndB ....... 

19 

$outii  Walee 

19 

KfMiland ..XX....... 

19 

a V  ............ ............ 

19 

Si :::.::. :.::........ 

19 

p** 

la...... ................... 

19 

inland  ......  .-..^ -r  -- 

19 

a  ..........•...••......•••• 

19 

ly. ............. ........... 

19 

12 

lAoatralia 

1881 
1881 
1881 
1881 
1881 
1861 
1861 
1881 
1861 

1882 
1682 
1882 
1882 
1882 
1862 
1862 
1882 
1882 

1882 
1882 
1882 
1882 
1882 
1882 
1862 
1882 
1862 

1883 
1863 
1883 
1883 
1883 
1883 
1883 
188:H 
1883 

1883 
1683 
1883 
1883 
1883 
1883 
1883 
1883 
18B3 

19 

19 

dn  ............ •••... ...... 

19 

19 

ania  ...................... 

19 

19 

cnala....  ...............i-^- 

19 

19 

OBkbt/m ....... ...•.•..•'.^'« 

19 

39 

39 

38 

38 

38 

750 

(b)  QOV»RTffMBWT6  IN  KXCHANOB  WITH  THK  UNITED  STATES. 


Qoyeznm^itB. 


itine  Confederation.. 

ria 

am 

I 

M  Ajree 

ia 

k> 

Dbia/Unitod  States  of 

lark 

» 

any 

;  Britain 

e 

» 

I 

:ary 

I 

CO 

srlands 

Soath  Wales 

Zealand 

»y 

ig»l 

& 


Establishments  designated  for  the  reception  of  Qoyem- 

ment  exchanges. 


Minister  of  Foreign  Affairs,  Baenos  Ayres. 

Konigliche  Bibliothek,  Munich. 

Biblioth^qne  Roy^,  Brussels. 

Commission  of  International  Exchanges,  Rio  Janeiro. 

Government,  Buenos  Ayree. 

Parliamentary  Library,  Ottawa. 

Le^slative  Library,  Toronto. 

Bil^iotheca  Nacional,  Santiago. 

National  Library,  Bogota. 

Kongelig^e  Bibliotheket,  Copenhagen. 

Commission  des  fichanges  Intemationaux,  Paris. 

Bibliothek  des  Deatschen  Reichstags,  Berlin. 

British  Museum,  London. 

Biblioth^ue  Nationale,  Athens. 

S^r^taire  d'£tat  des  Relations  Ext^rieures,  Port-au- 
Prince. 

Presidium  des  Koniglich  Ungarischen  Ministeriums, 
Budapest. 

Secretary  to  Government  of  India,  Calcutta. 

Biblioteca  Nazionale  Vittorio  Emanuele^  Rome. 

Minister  of  Foreign  Affairs,  Tokio. 

National  Library,  Mexico. 

Library  of  the  States  General,  The  Hague. 

Parliamentary  Library,  Sydney. 

Parliamentary  Libra^,  Wellington. 

Foreign  Office,  Christiania. 

Government,  Lisbon. 

KdnigUohe  Bibliothek,  Berlin. 
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(b)  OOVBRNMBNT8  IN  BXCHANGB  WITH  THE  UNITED  8TATE8— COntinaod. 


Govemmento. 

Establishments  designated  for  the  reception  of  Govern- 
ment exchanges. 

Qneenslaiid  .............. 

Gk)Yernment.  Brisbane. 

Russia  ................... 

Commission  Kasse  des  ^changes  Intemationaux  (Biblio- 

th^ue  Imp^riale  Publique),  St.  Petersburg. 
Eonigliche  Bibliothek,  Dresden. 
Government.  Adelaide. 

Saxon V 

South  Aastralia  .......... 

SDain ............ .... 

Government.  Madrid. 

Sweden ,... 

Gk>veroment,  Stockholm. 

Switzerland 

Eidgenossensohe  Bundes  Kanzlei,  Berne. 
Parliamentary  Library,  Hobarton. 
Government,  Constantinople. 
University  Library,  Caracas. 
Public  Librav^,  Melbonme. 
Konigliche  Bibliothek,  Stuttgart. 

Tasmania 

Turkey 

Venezuela 

Victoria 

Wfirtemberff 

(O)  SHIPPING  AGENTS  OF  GOVERNMENT  EXCHANGES. 


Argentine  Confederation. 

Bavaria 

Belgium 

Brazil 

Buenos  Ayres 

Canada •.. 

Chill 

Colombia,  United  States  of 

Denm  ark 

France 

Germany 

Great  Britain 

Greece 

Hayti 

Hungary 

India 


Italy 

Japan 

Mexico 

Netherlands 

New  Sguth  Wales. 

New  Zealand 

Norway 

Portngal 

Prussia 

Queensland 


Russia 


Saxony 

South  Australia. 

Spain 

Sweden 

Switzerland 


Tasmania 


Turkey 

Venezuela . . . 

Victoria 

Wttrtemberg, 


Carlos  Carranza,  consul-general,  New  York. 

North  German  Lloyd  (Sonuraaoher  &  Co.),  Baltimore. 

Red  Star  Line,  New  York,  White  Cross  Line,  New  York. 

Charles  Mackall,  vice-consul,  Baltimore. 

Carlos  Carranza.  consul-general.  New  York. 

Baltimore  and  Ohio  Express  Company. 

D.  de  Castro,  consul-general,  New  York. 

Lino  de  Pombo,  consul-general,  New  York. 

Henrik  Braem,  consul-general.  New  York. 

Compagnie  G^n^rale  Transatlantique,  New  York. 

Nortli  German  Lloyd,  Baltimore. 

Monarch  Line,  New  York. 

D.  W.  Botassi,  consul-general.  New  York. 

Atlas  Steamship  Company,  New,  York. 

Hensel,  Bruckmann  &,  Lorbacher,  New  York. 

Monarch  Line,  New  York  ;  transfer  made  by  Secretary  of 
State  td  India,  London,  England. 

M.  Raffo,  consul- genera],  New  York. 

Samro  Takaki,  consul-general.  New  York. 

Juan  N.  Navarro,  consul-general.  New  York. 

R.  C.  Burlage,  consul-general,  New  York. 

R.  W.  Cameron  &  Co.,  New  York. 
Do. 

Christian  B6rs,  consul-general.  New  York. 

Gustav  Amsink,  consul-general,  New  York. 

North  German  Lloyd,  Baltimore. 

Monarch  Line,  New  York.    Transfer  made  by  Queensland 
department,  London,  England. 

Hamburg- American  Packet  Company,  New  York.     Tnuu- 
fer  made  by  Russian  consul-general,  Hamburg. 

North  German  Lloyd,  Baltimore. 

R.  W.  Cameron  &  Co.,  New  York. 

Hipolito  de  Uriarte,  consul-general,  New  York. 

Christian  B6rs,  consul-general.  New  York. 

North  German  Lloyd,  Baltimore.  Transfer  made  by  Con- 
sul von  Heyman,  Bremen,  Germany. 

Monarch  Line,  New  York.    Transfer  made  by  Crown  agent 
for  the  Colonies,  London,  England. 

Turkish  legation,  Washington,  D.  C. 

Dal  let,  Bonlton  &  Bliss,  New  York. 

R.  W.  Cameron  A  Co.,  New  York. 

Norih  Gterman  Lloyd,  Baltimore. 


BEP<«T   ON   EXCHANGES.  Ill 

COBBESPONDENOE  RELATING  TO  GOYEENMENT  EXCHANGE. 

Letter  from  the  Department  of  State,  April  16, 1883,  to  the  Secretary  of 

the  SmitJisonian  Institution. 

Sib  :  I  inclose  herewith  for  yoar  information  and  consideration  a  copy 
of  a  dispatch  from  Mr.  Lowell,  the  American  minister  at  London,  in  re- 
lation to  certain  publications  which  he  received  from  the  British  Gov- 
ernment to  be  forwarded  to  the  Smithsonian  Institution  in  exchange 
for  the  similar  publications  of  this  Government,  adding  that  it  will  af- 
ford me  pleasure  to  instruct  the  legation  at  London  to  take  any  further 
action  in  reference  to  the  matter  which  may  be  necessary  to  place  the 
exchanges  of  documents  between  the  two  Governments  upon  a  proper 
footing. 

I  am,  sir,  your  obedient  servant^ 
Fbed^k  T.  Fbelinghutsen. 

(Indasure.) — From  Mr.  Lowell,  London^  March  21, 1883,  to  Mr.  Freling- 

huysen. 

Sib  :  I  have  the  honor  to  inclose  herewith  the  copy  of  a  note  which  I 
have  just  received  from  Lord  Granville,  informing  me  that  the  lords  of 
the  treasury  have  given  directions  to  forward  certain  books  to  the  sec- 
retary of  the  Smithsonian  Institution  in  pursuance  of  a  proposition  which 
his  lordship  states  had  been  made  by  that  association  for  the  interchange 
of  the  official  publications  of  the  two  nations. 

In  my  reply  I  have  expressed  the  thanks  of  my  Government  for  this 
gift,  and  requested  that  the  volumes  should  be  sent  to  the  agent  of  the 
Institution  here  for  transmission  to  Washington. 

There  seems  to  be  some  confusion  in  resi>ect  to  this  matter  which  per- 
haps  can  be  more  conveniently  explained  at  Washington  than  here. 

In  my  note  of  the  8th  of  October,  1880,  to  which  Lord  Granville  refers,. 
I  asked  a  gift  of  the  record  publications  on  behalf  of  the  library  of  the 
Department  of  State.  These  were  given  to  us  and  have  already  been 
forwarded.  I  have  since,  at  the  instance  of  the  Secretary  of  War,  which 
was  communicated  to  me  through  the  Department  of  State,  asked  for 
certain  publications  of  the  Dritish  ordnance  survey  and  the  India  Office 
in  exchange  for  those  of  our  War  Department.  I  do  not  find  that  I 
have  ever  formally  proposed  on  the  part  of  the  Smithsonian  Institution 
that  there  should  be  a  general  interchange  of  public  documents.  Per- 
haps this  has  been  done  through  the  British  legation  at  Washington. 

I  venture  to  suggest  as  to  the  record  publications,  if  the  Smithsonian 
Institution  do  not  possess  the  previous  volumes,  it  would  seem  proper 
that  those  now  to  be  sent  should  be  given  to  the  library  of  the  Depart- 
ment of  State  in  continuation  of  the  series  it  has  already  received. 

I  have  the  honor  to  be,  with  great  respect,  your  obedient  servant,. 

J.  B.  Lowell. 
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(Iitolasure.) — From  Lord  Orawirillej  March  20, 1983,  to  Mr.  Lowell. 

Sm :  With  veferenoe  to  yoar  letter  of  the  8tb  October,  1880,  and 
subflequent  correspondence  relating  to  the  interchange  of  official  pub- 
lications proposed  by  the  Smithsonian  Institution  at  Washington,  I 
have  now  the  pleasure  to  inform  you  that  the  lords  of  Her  Majesty's 
treasury  have  given  directions  to  forward  to  the  Secretary  of  that  insti- 
tution a  complete  set  of  English  publications  for  the  year  1882,  viz : 

1.  Papers  of  all  kinds  printed  for  or  presented  to  either  house  of  Par- 
liament. 

2.  Historical,  scientific,  or  antiquarian  works  published  by  the  Gov- 
ernment, such  as  record  publications. 

3.  Maps  or  charts  published  by  Government. 

4.  Departmental  publications  which  are  placed  on  sale ;  and  to  con- 
tinue to  forward  to  the  same  address  complete  sets  of  English  official 
publications  for  1883  and  subsequent  years,  and  I  have  the  honor  to 
request  that  you  will  inform  me  as  to  the  manner  you  would  wish  these 
publications  to  be  forwarded.  With  respect  to  these  publications  which 
are  proposed  to  be  sent  to  Her  Majesty's  Government  by  the  Smithso- 
nian Institution  in  return,  directions  have  been  given  to  Mr.  West,  Her 
Majesty's  minister  at  Washington,  to  make  the  necessary  arrangements 

for  their  transmission  direct  to  the  British  Mnseom, 

I  have,  &G^ 

Gbanyhxe. 

From  the  Smithsonian  Instiiutionj  April  19, 1883,  to  the  Hon.  F.  T.  Fre- 

linghuysen,  Secretary  of  State, 

Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the 
16th  April,  with  one  from  Minister  Lowell,  in  reference  to  the  exchange 
of  publications  through  the  Smithsonian  Institution  between  the  Bri^ 
ish  Government  and  that  of  the  United  States,  and  suggesting  that  in 
the  absence  of  any  such  ^negotiation  through  him  that  possibly  the 
proposition  may  refer  to  proposals  made  by  him  in  behalf  of  the  Depart- 
ment of  State. 

In  reply  I  beg  to  say  that  this  question  of  a  full  and  exhaustive  ex- 
change of  the  official  publications  of  the  two  Governments  has  been 
proposed  for  many  years  by  the  Smithsonian  Institution,  sometimes 
through  the  Department  of  State  to  the  American  minister  in  England, 
sometimes  through  the  British  minister  in  this  country,  and  sometimes 
by  direct  correspondence  of  the  Smithsonian  Institution  with  the  foreign 
office  in  London.  It  has  also  formed  the  subject  of  special  conference 
between  the  officers  of  the  Smithsonian  Institution  and  the  British  min- 
isters here,  all  of  whom  seemed  to  be  surprised  at  the  want  of  action  on 
the  part  of  their  Government.  There  will,  I  presume,  be  no  difficulty  in 
obtaining  special  works  for  the  Department  of  State.  The  exchange 
now  proposed  by  Lord  Granville,  and  respecting  which  I  have  direct 
word  from  the  foreign  office,  is  intended  specially  for  the  benefit  of  the 
Library  of  Congress. 
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In  farther  reference  to  this  interchange,  it  hss  been  arranged  that 
Mr.  William  Wesley,  agent  of  the  Smithsonian  Institution  in  London, 
18  to  apply,  at  stated  intervals,  for  the  publications  of  the  British  Gov- 
ernment, and  to  forward  them  in  cases,  which  he  sends  semimonthly  or 
more  frequently  to  Washington. 

Very  respectfully,  your  obedient  servant, 

Spenoeb  h\  Baibd. 

JProm  the  Department  of  State^  April  23,  1883,  to  the  Secretary  of  the 

Smithsonian  Institution. 

Sir:  Acknowledging  the  receipt  of  your  letter  of  the  19th  instant, 
I  have  to  inform  you  in  reply  that  I  have  communicated  a  copy  of  it  to 
Mr.  Lowell,  our  minister  at  London,  with  instructions  to  inform  the 
foreign  office  of  the  desire  of  the  Government  to  have  the  Smithsonian 
Institution  officially  recognized  as  the  channel  through  which  exchanges 
of  documents  between  the  two  countries  are  in  future  to  be  effected. 

I  am,  sir,  your  obedient  servant, 

FbED'K.  T.  FRELINaHUYSEN. 

From  the  Department  of  Statey  May  9, 1883,  to  the  Secretary  of  the  Smith- 
sonian Institution. 

SiB :  I  have  the  honor  to  inclose  herewith,  for  your  information  $^nd 
consideration,  a  copy  of  a  note  to  this  Department  from  the  British . 
minister  at  this  capital,  communicating  to  this  Government  a  copy  of 
the  rules  which  the  lords  of  Her  Majesty's  treasury  have  adopted  for 
regulating  the  interchange  with  foreign  countries  of  Parliamentary 
pai)er8  and  other  official  documents  published  by  the  British  Govern- 
ment. 

It  is  supposed  by  this  Department  that  we  have  already  presented  to 
Great  Britain  most  of  the  official  publications  of  our  Government,  and 
received,  in  return,  nearly  all  those  scheduled  in  the  rules  of  the  lords 
of  the  treasury,  for  the  Library  of  Congress.  If  it  shall  appear,  how* 
ever,  that  there  are  any  British  publications  which  are  needed  to  com- 
plete the  collection  of  those  documents  possessed  by  that  Library,  it 
will  afford  this  Department  pleasure  to  make  application  for  the  same 
through  the  British  legation  in  replying  to  the  above-mentioned  note. 

Beqnesting  that  lists  of  any  British  publications  desired  by  the  Libra- 
rian of  Ck>ngress  to  complete  his  collection  be  furnished  as  soon  as 

practicable, 

I  am,  sir,  your  obedient  servant, 

John  Davis, 

Acting  Secretary, 

« 

{Indosure.) — Frotn  the  British  Minister ^  Mr.  West^  Washington^  April  29, 

1883,  to  Mr.  Frelinghuysen. 
Hon.  Frebebigk  T.  Fbelinghxttsbn:. 

Sib:  In  the  note  which  Sir  Edward  Thornton  addressed  to  your  pred- 
ecessor under  dare  of  the  14th  of  April,  1881,  he  acquainted  the  Depart- 
H.  Mis.  09—8 
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ment  of  State  that  a  committee  had  been  appointed  by  Her  Majesty's 
treasury  to  inquire  into  and  report  upon  the  question  of  the  interchange 
with  foreign  Governments  of  Parliauientary  papers  and  other  official 
documents,  and  I  have  now  the  honor  to  inform  you  that  the  committee 
therein  alluded  to  has  now  made  its  report,  and  that  the  lords  of  Her 
Majesty's  treasury  have  been  pleased  to  lay  down  the  following  rules 
upon  the  subject,  which  will  be  found  in  the  accompanying  paper,  and 
which  Earl  Granville  has  instructed  me  to  make  known  to  the  Govern- 
ment of  the  United  States.  I  am  at  the  same  time  requested  to  state 
that  in  all  cases  in  which  an  exchange  may  be  agreed  upon,  and  in 
which  presentations  may  be  made,  the  books  and  papers  will  be  packed 
at  the  stationery  office,  and  forwarded  to  such  address  as  may  be  given 
by  the  foreign  minister  in  London  of  the  Government  making  the  ap- 
plication, the  cost  of  transmission  in  each  case  being  defrayed  by  the 
Government  to  whom  the  books  are  presented. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

L.  S.  Saokville  West. 

(lNCLOSURE.)~KULES  FOR  THE  INTERCHANGE  WITH  FOREIGN  GOVERNMENTS  OF  PAR- 
LIAMENTARY PAPERS  AND  OTHER  OFFICIAL  DOCUMENTS. 

Whenever  any  application  is  made  by  the  Government  of  an  inde- 
pendent state  for  a  "complete"  exchange  of  its  public  documents  with 
Great  Britain,  the  lords  of  the  treasury  will  be  prepared  to  entertain 
such  a  proposal  on  the  following  understanding : 

1.  That  a  complete  set  of  the  English  publications  to  be  exchanged 
would  be  understood  to  consist  of  the  following  documents  : 

(a.)  Papers  of  all  kinds  printed  or  presented  to  either  Hous^  of  Parlia- 
ment; 

(b,)  Historical,  scientific,  or  antiquarian  works  published  by  the  Gov- 
ernment, such  as  the  Record  publications  5  with  liberty,  however,  of 
reserving  very  costly  works,  of  which  only  a  small  number  of  Qopies 
may  be  printed,  as  subjects  of  separate  negotiation ; 

(c.)  Maps  ana  charts  published  by  the  Government ;  and, 

{d.)  Departmental  publications  which  are  placed  on  sale,  but  not  to 
include  works  published  by  booksellers  with  the  aid  of  grants  or  sub- 
scriptions from  Government. 

2.  That  the  Government  making  the  application  would  in  return  under- 
take to  send  a  "  complete"  set  of  its  own  publications  for  the  Library 
of  the  British  Museum,  the  "completeness"  being  of  course  left  to  the 
good  faith  of  that  Government. 

But  besides  this  general  or  what  may  be  termed  a  national  exchange, 
the  lords  of  the  treasury  will  be  prepared  to  entertain  within  reasonable 
limits  applications  which  may  be  made  to  it  through  the  foreign  office 
for  gifts  of  special  classes  of  British  Official  publications,  such  as  mili- 
tary. Parliamentary,  and  statistical  works,  for  the  use  of  national  or 
parliamentary  libraries,  or  of  state-supported  institutions,  or  of  other 
libraries  of  historic  int-erest,  provided  the  Government  making  the  ap- 
plication be  ready  to  give  its  own  works  of  the  sane  class  ;  but  such  ap- 
plications will,  as  heretofore,  be  considered  on  their  own  merits.  Appli- 
cations for  the  presentation  of  otticial  publications  to  libraries  of  muni- 
cipal authorities  orvulnntar3'  associations  of  individuals,  such  as  scien- 
tific societies  or  others  connected  with  the  state,  cannot  be  entertained. 
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From  the  Smithsonian  Institution^  May  14,  1883,  to  the  Hon.  John  DaviSj 

Acting  Secretary  of  State. 

Sib  :  I  beg  to  thank  you  for  a  copy  of  the  note  of  the  minister  resi- 
dent of  Great  Britain  communicating  the  rules  adopted  by  the  lords  of 
Her  Majesty's  treasury  for  the  regulation  of  the  interchange  with  for- 
eign countries  of  Parliamentary  papers  and  other  official  documents  pub- 
lished by  the  British  Grovernment. 

I  will  hereafter  acquaint  you  with  the  titles  of  the  publications  of  the 
United  States  Government  presented  to  Great  Britain.  Meanwhile  I 
shall  endeavor  to  secure  from  the  Librarian  of  Congress  his  desiderata 
of  British  publications,  to  enable  him  to  complete  the  series  in  his 
charge  so  far  as  the  rules  of  the  lords  of  Her  Majesty  will  permit. 

Thanking  you  for  your  kind  offer  to  make  application  for  any  publica- 
tions still  de.sired  to  complete  the  series  presented  to  the  United  States 
by  Great  Britain  through  this  Institution, 

I  have  the  honor  to  be,  very  truly,  yours, 

Spencee  F.  Baibd. 

From  the  Smithsonian  Institution^  May  25,  1883,  to  the  Hon,  F.  T.  Fre- 

linghuysenj  Secretary  of  State. 

Sib  :  Referring  to  your  letter  of  the  9th  instant,  to  which  I  replied 
uud  r  date  of  the  14th,  I  beg  to  state  that  the  library  of  the  British 
Museum  is  now  supplied  with  the  official  documents  of  the  United  States 
mentioned  in  the  three  small  pamphlets  herewith,  and  a  complete  set  of 
those  previously  published  since  1868  as  far  as  the  same  can  be  furnished. 
We  should,  of  course,  be  only  too  happy  to  supply  any  deficiencies  if 
in  our  power. 

The  documents  supplied  prior  to  those  meiitioned  in  box  15  are  given 
in  the  appendix  to  the  History  of  the  Exchanges,  herewith,  and  to 
which  your  attention  is  invited. 

I  also  have  the  pleasure  of  presenting  herewith  a  list  of  the  publica- 
tionsof  HerMajesty's  Government  desired  by  the  Congressional  Library, 
and  which  you  were  kind  enough  to  inform  us  you  would  make  an  effort 
to  secure. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spenceb  F.  Baibd. 

From  the  Legation  of  the  United  States^  Brussels^  June  21,  1883,  to  the 

Department  of  State. 

SiB:  Beferring  to  my  Nos.  114  and  126,  I  have  now  the  honor  to  in- 
close herewith  six  copies  of  a  note  from  the  British  envoy  to  the  Bel- 
gian minister  for  foreign  affairs  of  April  15  (sic)  last,  which  was  read 
at  the  session  of  the  conference  of  13th  April  last. 

There  is  evidently  a  mistake  as  to  the  date  of  the  note  from  the  Brit- 
ish legation. 
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I  also  send  you  1*J  copies  of  the  report  of  the  Proceedings  of  the  Con- 
ference, with  the  British  legation's  note. 

1  strongly  recommend  to  y onr  notice  the  position  of  the  British  Govern- 
ment concerning  exchanges  of  publications.  By  defining  clearly  and  con- 
cisely what  publications  she  is  willing  to  exchange  and  by  confining  the 
offer  to  certain  Governments,  she  assumes  no  great  burden  without 
being  sure  of  an  equivalent  return.  It  is  a  position  which  appears  to 
me  to  recommend  itself  to  the  Inrge  and  powerful  countries,  and  to  pro- 
tect them  from  the  inequal  exchanges  involved  by  a  convention  with 
the  smaller  and  less  literate  countries. 

In  the  proof  copy  of  the  proceedings  (inclosare  5  to  my  No.  114)  no 
mention  of  the  British  note  was  made,  and  it  is  consequently  not  men- 
tioned in  the  translation  thereof  (inclosure  6  to  No.  114).  Should  the  lat- 
ter be  published,  I  respectfully  suggest  that  it  be  revised  so  as  to  make 
it  a  translation  of  the  completed  edition  of  the  Proceedings  of  the  Con- 
i'erenoe,  herewith  transmitted. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Nicholas  Fish. 

Letter  from  the  Department  of  State^  October  16, 1883,  to  Prof.  Spencer  F. 

Baird, 

Sir  :  With  reference  to  previous  correspondence  in  regard  to  the  es- 
tablishment of  a  complete  exchange  of  public  documents  between  this 
country  and  Great  Britain,  I  have  the  honor  to  inclose  herewith  copies 
of  correspondence  between  this  Department  and  the  British  legation 
in  regard  to  certain  publications  which  Her  Britannic  Majesty's  Gov- 
ernment has  presented  io  the  National  Library  of  the  United  States  in 
response  to  the  request  made  through  this  Department  for  certain  works 
needed  to  complete  to  the  present  date  the  collection  of  British  docu- 
ments in  that  library. 

I  am,  sir,  your  obedient  servant, 

FRED'K  T.   FRELINanUYSEN. 

(Inclosure.) — From  the  British  Minister^  Washington^  October  8,  1883,  to 

the  Department  of  State. 

Sir:  Beferring  to  your  note  of  1st  June  last  respecting  the  inter- 
change of  Parliamentary  papers,  I  have  the  honor  to  inform  you  for 
the  information  of  Professor  Baird  of  the  Smithsonian  Institute,  through 
whose  agency  the  exchange  of  the  future  publications  of  the  two  Gov- 
ernments is  to  be  regulated,  that  the  controller  of  Her  Majesty's  sta- 
tionery office  has  been  authorized  to  supply  the  agent  of  the  Smith- 
sonian Institution  in  London  with  the  works  which  are  mentioned  in 
the  inclosed  list  for  the  National  Library  of  the  United  States. 

The  trustees  of  the  British  Museum,  expressing  their  thanks  to  the 
United  States  Government  for  the  ofter  to  supply  that  institution  with 
any  Government  publications  that  might  be  wanting,  have  stated  tliat 
they  are  not  aware  of  any  deficiencies  which  need  to  be  supplied,  but 
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have  expressed  their  wish  to  be  sapplied  with  all  the  (Tnited  States 
Oovemment  publications  commencing  with  the  year  1883. 

I  have  the  honor  to  be,  with  the  highest  consideration,  sir,  your  obe- 
dient servant, 

L.  8.  Saokyille  West. 


From  ike  Department  of  Statej  July  9, 1883,  to  the  Smitlisonian  Institution. 

Sir  :  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels,  and 
a  copy  of  the  completed  edition  of  the  Proceedings  of  the  Brussels  Con- 
ference on  International  Exchanges,  to  which  it  refers ;  also  a  copy  of 
the  ^^Xotefrom  the  British  Envoy  ^^  therein  mentioned. 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secretary. 

lIndosure.)^From  the  United  States  Legation  at  Brussels^  June  21, 1883, 

to  the  Secretary  of  State. 

Sir:  Beferring;to  my  Nos.  114  and  126, 1  have  now  the  honor  to  in- 
close herewith  six  copies  of  a  note  from  the  British  envoy  to  the  Belgian 
minister  for  foreign  affairs  of  April  15  (nc).last,  which  was  read  at 
the  session  of  the  conference  of  13th  April  last. 

There  is  evidently  a  mistake  as  to  the  date  of  the  note  from  the 
British  legation. 

I  also  send  you  twelve  copies  of  the  Beport  of  the  Proceedings  of  the 
Conference  with  the  British  legation  note. 

I  strongly  recommend  to  your  notice  the  x)osition  of  the  British 
Oovemment  concerning  exchanges  of  publications.  By  defining  clearly 
and  concisely  what  publications  she  is  willing  to  exchange,  and  by  con- 
fining the  offer  to  certain  Governments,  she  assumes  no  great  burden 
without  being  sure  of  an  equivalent  return.  It  is  a  position  which  ap- 
pears to  me  to  recommend  itself  to  the  large  and  powerful  countries, 
and  to  protect  them  from  the  inequal  exchanges  involved  by  a  conven- 
tion with  the  smaller  and  less  literate  countries. 

In  the  pi  oof  copy  of  the  proceedings  (inclosure  5  to  my  No.  114)  no 
mention  of  the  British  note  was  made  and  it  is  consequently  not  men- 
tioned in  the  translation  thereof  (inclosure  6  to  No.  114).  Should  the 
latter  be  published  I  respectfully  suggest  that  it  be  revised  so  as  to 
make  it  a  translation  of  the  completed  edition  of  the  Proceedings  of  the 
Conference,  herewith  transmitted. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Nicholas  Fish. 

From  the  Department  of  State^  September  11, 1883,  to  the  Secretary  of  the 

Smithsonian  Institution. 

Sir:  I  have  the  honor  to  inclose  herewith  for  your  information  and 
consideration  a  copy  of  a  dispatch  from  Mr.  Lowell,  the  American  min- 
ister at  London,  inclosing  a  copy  of  a  communication  from  the  colonial 
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secretary  of  Gape  Colony  asking  that  steps  may  be  taken  to  establish 
an  exchange  of  publications  between  this  Government  and  that  colony. 
In  this  connection  I  would  snggest  that  it  might  be  well  to  take  into 
consideration  the  practicability  of  extending  the  Smithsonian  system 
to  all  the  British  colonies,  particularly  those  in  Australia,  some  of  which 
have  manifested  a  desire  to  establish  exchanges  by  sending  their  pub- 
lications to  our  Government  through  this  Department. 

Adding  that  the  publications  referred  to  in  Mr.  Lowell's  dispatch  have 
been  forwarded  to  the  Library  of  Congress, 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secretary, 

(Inclosure.) — From  the  Legation  of  the  United  StateSj  London,  August  22, 

1883,  to  the  Secretary  of  State. 

Sir  :  I  have  the  honor  to  inform  you  that  the  agent  general  of  the 
Cape  Colony,  Africa,  called  at  this  legation  yesterday,  bringing  with 
him  three  large  packages  of  public  documents,  which  the  authorities  of 
that  colon}^  desire  to  present  to  our  Government,  aiid  which  I  shall  re- 
quest the  dispatch  agent  here  to  transmit  without  delay  to  the  Depart- 
ment of  State. 

The  agent  general  at  the  same  time  placed  in  the  hands  of  the  lega- 
tion a  letter  to  him  from  the  under  colonial  secretary  at  Capetown, 
a  copy  of  which  I  inclose  herewith.  This  letter  expresses  the  desire  of 
the  authorities  of  Cape  Colony  to  establish  with  our  Government  a  reg- 
ular and  mutual  system  of  interchange  of  statistical  and  other  publica- 
tions emanating  from  or  circulating  under  authority  of  Government  De- 
partments. It  mentions  that  copies  of  the  results  of  the  census  of  1880 
and  of  the  forms,  books,  and  instructions  made  use  of  in  that  under- 
taking, would  be  particularly  interesting. 

It  sems  to  me  eminently  desirable  that  the  wishes  of  the  authorities 
of  Cape  Colony  in  this  matter  should  be  complied  with. 

I  have  the  honor  to  be,  with  great  respect,  your  obedient  servant, 

J.  B.  Lowell. 

{Inclosure,) — Fr4un  the  Colonial  Secretary'*s  Office^  Gape  Town^  May  22, 
1883,  to  the  Agent-General  for  the  Cape  Colony^  London. 

Sir:  The  colonial  secretary  is  very  anxious  to  establish  with  the 
Government  of  the  United  States  of  America  a  regular  and  mutual 
system  of  interchange  of  statistical  and  other  publications  emanating 
from  or  circulating  under  authority  of  Government  Departments. 

2.  With  this  object  in  view  I  had  the  honor  last  year,  by  Mr.  Scanlan's 
direction,  to  forward  to  your  address  under  cover  of  letter  No.  220  of  the 
23d  September  last,  for  transmission  to  the  honorable  the  Secretary  of 
State,  Washington,  three  copies  of  the  Colonial  Blue  Book,  1881. 

3.  Up  to  the  present  date  the  colonial  sex^retary  has  not  had  the  sat- 
isfaction of  receiving  any  reports  or  papers  in  return. 
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4.  May  I  request  of  you  therefore  the  favor  of  your  good  offices  in 
endeavoriDg  to  so  arraoge  matters  with  the  American  minister  at  the 
Court  of  St.  James  that  the  desired  result  can  be  obtained. 

5.  Copies  of  the  results  of  the  1880  census  of  the  United  States,  and 
of  the  various  forms,  book  instructions,  &c.,  made  use  of  in  connection 
with  that  undertaking  would  be  particularly  interesting ;  and  Mr.  Scan- 
Ian  will  feel  obliged  if  you  will  procure  and  forward  all  such  reports. 

I  am,  sir,  your  obedient  servant, 
Hampden  Willis. 

From  the  Smithsonian  Institutionj  September  15, 1883,  to  the  Hon.  John 

Davis,  Acting  Secretary  of  State. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  11th  September,  inclosing  a  copy  of  a  dispatch  from  the  American 
minister  in  London,  covering  a  communication  from  the  colonial  sec- 
retary of  Cape  Colony,  in  reference  to  establishing  an  exchange  of  pub- 
lications between  the  United  States  and  that  colony. 

In  reply  I  beg  to  say  that  at  present  there  is  no  arrangement  by 
which  such  small  colonies  of  Great  Britain  as  Cape  Colony  could  be 
placed  on  the  list  of  exchanges  for  general  publications ;  but  I  think 
there  will  be  no  difficulty  in  making  the  necessary  arrangements  with 
the  Joint  Library  Committee  of  Congress,  by  which  a  larger  edition  of 
the  more  important  publications  of  the  United  States  Government  can 
be  placed  at  the  command  of  the  Smithsonian  Institution. 

By  a  reference  to  my  letter  of  a  few  weeks  past  you  will  notice  that  I 
alluded  to  the  committee  as  now  having  authority  to  increase  the  edition 
of  public  documents  for  foreign  exchanges.  Perhaps  50  more  sets  of  a 
portion  of  the  series  will  answer  every  purpose. 

I  shall  take  great  pleasure  in  conferring  with  the  Department  of 
State,  after  my  return  to  Washington,  in  regard  to  this  subject. 

In  reference  to  your  suggestion  of  extending  the  system  of  govern- 
ment exchanges,  I  may  remark  that  at  present  Canada,  New '  South 
Wales,  New  Zealand,  Queensland,  South  Australia,  Tasmania,  and  Vic- 
toria, are  all  in  the  first  class  of  exchanges;  receiving  a  full  set  of 
everything  we  have  to  furnish,  and  supplying  a  corresponding  series  in 
return,  for  the  benefit  of  the  Library  of  Congress. 

Very  respectfully,  your  obedient  servant, 

Spenoeb  F.  Baibd, 

From  the  Public  Library,  etc.,  of  Victoria,  Melbourne,  November  10, 1882, 

to  the  Smithsonian  Institution. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  Ist  July,  1882,  and  in  reply  to  inform  you  that  I  have  this  day  for- 
warded to  yon  through  our  London  agent,  the  agent-genei*al  for  Victoria, 
a  copy  of  the  Victorian  Parliamentary  Papers  for  the  sessions  1877, 1878, 
1881. 
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These  papers  will,  in  fatnre,  be  regalarly  sent  yoa  at  the  end  of 
each  se.<sion  of  Parliament. 

With  regard  to  yonr  desire  for  additional  copies  of  docaments  relat- 
ing to  the  civil  and  natoral  history  of  the  colony,  I  have  to  state  that 
every  effort  will  be  made  by  the  trustees  to  comply  with  yonr  request. 
At  present  a  scheme  for  placing  the  disposal  of  Government  publications 
in  the  hands  of  the  trustees  is  nnder  the  consideration  of  the  Govern- 
ment, and  as  soon  as  the  subject  has  been  dealt  with  by  the  ministry  I 
shall  be  in  a  position  to  announce  to  yon  more  definitely  the  intentions 
of  the  trustees. 

I  may  add  that  I  am  also  forwarding  copies  of  our  Parliamentary 

Paper8,  (L)  to  the  Boston  Public  Library,  (2)  to  the  New  York  State 

Library,  (3)  to  the  Mercantile  Library  Association  San  Francisco,  and 

that  I  shall  be  glad  to  know  whether  it  is  yonr  wish  that  works  intended 

for  these  or  other  American  institutions  should  be  forwarded  to  yon  for 

registriSktion,  or  whether  any  notiUcation  of  their  presentation  should  be 

made  to  the  Smithsonian  Institution. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

T.  F.  Bride, 

lAbrarian* 

Report  an  the  InternaAumdL  Cwitference  on  Exchanges^  held  at  Brussels j  Bel* 

giumj  on  the  10th  ofAprilj  1883. 

During  the  months  of  August  and  September,  1875,  an  International 
Congress  of  Geographical  Sciences  was  held  at  Paiis,  consisting  of  sev- 
eral hundred  delegates  from  all  parts  of  the  globe.  A  prominent  result 
of  this  conference  was  a  unanimous  resolution  to  enlist  the  co-operation 
of  the  respective  Governments  there  represented  in  securing  the  free 
interchange  of  official  and  other  publications,  in  accordance  with  a 
proposed  plan  for  the  international  exchange  of  scientific  publications 
to  be  submitted  to  the  contracting  powers. 

A  number  of  Governments  having  expressed  their  adherence  to  the 
project,  bureaus  were  established  for  the  purpose  indicated. 

In  1877  and  again  in  August,  1880,  conferences  took  place  in  Brussels, 
and  after  an  experience  of  some  six  years  a  new  conference  was  invited 
to  assemble  in  Brussels  on  the  10th  of  April,  1883,  and  the  proceedings 
of  this  conference  and  the  correspondence  attending  it  are  here  pre- 
sented : 

From  the  Department  of  State^  January  10, 1883,  to  the  Smithsonian  In- 
stitution. 

Sir:  I  beg  to  inclose  to  you  herewith,  for  your  information  and  con- 
sideration, a  copy  of  a  note  received  from  Mr.  Bounder  de  Melsbroeck, 
the  Belgian  minister,  dated  thie  14th  ultimo,  on  the  subject  of  interna- 
tional  exchanges,  and  a  draft  of  a  convention  calculated  to  accomplish 
that  end. 

I  am,  sir,  your  obedient  servant, 

Fre©^K  Tt  Fbblinghuysbjj, 
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{Inelasure.) — From  the  Belgian  Minister^  Washingtany  December  14, 1882, 

to  the  Department  of  State. 

Mr.  Secretary  of  State  :  Tiie  delegates  of  various  European  states 
met  iit  Brussels  in  the  month  of  August,  1880,  for  the  purpose  of  ilis- 
cussiug  questions  relative  to  the  system  of  international  exchanges  of 
scientific  and  literary  documents  and  publications. 

Belgium,  Austria,  Denmark,  Spain,  France,  Italy,  Portugal,  Russia, 
and  Sweden  ^ere  represented  at  that  conference. 

The  provisional  airangemeut  then  made  has  since  been  converted 
into  a  draft  of  a  convention,  one  of  the  articles  of  which  reserves  the 
privilege  of  adhesion  to  all  countries. 

Brazil,  Spain,  Italy,  and  Portugal  have  agreed  to  this  draft  of  a  con- 
vention.   France  haa  proposed  some  amendments  to  it,  which  appear 
to  be  calculated  to  facilitate  its  adoption.     Austria-Hungary  has  ex 
pressed  no  opinion,  either  one  way  or  the  other. 

Belgium  intends  to  propose  the  addition  of  an  article,  to  which  refer- 
ence will  be  made  hereafter.  Under  these  circumstances,  :iud  in  view 
of  the  small  number  of  adherents  to  the  draft  in  question,  my  Govern- 
ment thinks  it  desirable  to  submit  all  the  arraagement^,  with  regard 
to  which  an  agreement  might  be  reached,  to  a  re-examination  in  com- 
mon. 

Other  countries,  perhaps,  are  unable  to  execute  the  clauses  drafted 
in  1880,  and  it  may  be  that  other  states  desire  the  adoption  of  modifi- 
cations which  are  essential  to  the  establishment  of  their  exchange 
service.  It  is,  consequently,  iuclined  to  think  that,  without  radically 
changing  the  projected  arrangements,  it  might  be  well  to  seek  to  render 
it  more  easy  of  adoption  by  relaxing  certain  stipulations,  which  might 
be  thought  vigorous. 

It  is  not  probable  that  any  government  desirous  of  the  attainment  of 
a  beneficial  result  would  refuse  to  send  delegates  to  Brussels  to  take 
part  in  discussions  of  the  text  of  the  convention  to  be  definitively  con- 
cluded by  those  countries  which  feel  interested  in  the  establishment 
of  a  system  of  international  exchanges.  These  discussions  would  enable 
the  delegate  to  form  a  correct  idea  of  the  object  had  in  view  by  the 
contracting  states. 

They  would  call  forth  explanations  relative  to  the  arrangements  to 
be  made,  and  would  probably  pave  the  way  to  additional  accessions. 

Reports  on  the  proceedings  of  these  delegates  would  be  submitted  by 
them  to  their  respective  Governments,  and  a  day  would  then  be  fixed 
for  the  meeting  of  the  conference  which  would  be  charged  with  the  con- 
clusion of  the  final  arrangement. 

My  Government  has,  therefore,  instructed  me  to  invite  the  Gk)vern- 
ment  of  the  United  States  of  America,  if  the  foregoing  considerations 
meet  .its  approval,  to  take  part  in  another  conference  at  Brussels  of 
l^ersons  who  are  familiar  with  questions  connected  with  international 
exchanges. 
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It  is  proposed  that  this  conference  shall  meet  on  the  10th  of  April, 
1883,  since  that  date  seems  best  to  suit  the  convenience  of  the  states 
interested. 

To  the  end  that  your  excellency  may  be  pleased  to  take  immediate 
cognizance  of  the  modifications,  and  to  give  beforehand  the  necessary 
instructions  to  the  delegates  whom  you  may  be  pleased  to  designate,  I 
have  the  honor  herewith  to  transmit  to  you  the  original  text  q{  the 
draft  of  a  convention  (Inclosure  A),  the  same  draft  with  the  amendments 
proposed  by  France  (Inclosure  B),  and  finally  the  arrangements,  together 
with  the  one  whose  adoption  is  asked  for  by  Belgium  [article  10  of  the 
draft  marked  Cj.    It  reads  as  follows: 

"The  Governments  cx)ucerned  agree,  moreover,  to  transmit  to  the 
legislative  chambers  of  each  contracting  state,  without  the  intervention 
of  the  exchange  bureaus,  one  copy  [two  copies]  of  their  official  newspaper 
and  of  their  annals  and  parliamentary-  documents." 

The  Belgian  Government  does  not  anticipate  the  least  opposition  to 
this  proposal.  All  countries  are  interested  m  the  prompt  transmission 
of  official  documents  and  the  reports  of  parliamentary  debates. 

I  think  it  proper  for  me  to  add  that  my  Belgian  colleagues  at  Berlin, 
Berne,  Bucharest,  The  Hague,  Lisbon,  London,  Madrid,?  Paris,  Kio  de 
Janeiro,  Home,  St.  Petersburg,  Stockholm,  and  Vienna,  have  likewise 
received  instruction  to  address  invitations  to  the  conference  of  April 
10  to  the  Government  to  which  they  are  respectively  accredited. 

I  trust  that  your  excellency  will  favorably  receive  the  invitation 
which  I  hereby  have  the  honor  to  address  you,  and  I  will  thank  yon  to 
favor  me  with  a  reply. 

I  gladly  avail  myself  of  this  occasion  to  renew  to  your  excellency  the 
assurances  of  my  highest  consideration. 

DE  Bounder  de  Melsbroegk. 

[  Inclosure. — A.  ] 

His  Majesty  the  King  of  the  Belgians,  His  Majesty  the  Emperor  of 
Austria,  King  of  Bohemia  and  Apostolic  King  of  Hungary,  His  Maj- 
esty the  King  of  Denmark,  His  Majesty  the  King  of  Spain,  the  Presi- 
dent of  the  French  Republic,  His  Majesty  the  King  of  Italy,  His  Maj- 
esty the  King  of  Portugal  and  the  Algarves,  His  Majesty  the  Emperor 
of  all  the  Bussias,  His  Majesty  the  King  of  Sweden  and  Norway,  desir- 
ing to  establish  on  the  basis  adopted  by  the  Brussels  conference,  a  sys- 
tem of  international  exchanges  for  the  official  documents,  and  for  the 
scientific  and  literary  publications  of  their  respective  states,  have  ap- 
pointed as  the  plenipotentiaries,  to  wit : •  who,  having  exhibited 

to  each  other  their  full  powers,  which  were  found  to  be  in  good  and 
due  form,  have  agreed  upon  the  following  articles: 


*  Namef)  of  delegates  omitted. 
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A.  Text  adopted. 

Abtigls  1.  A  boreaa  having 
charge  of  the  exchange  service 
shall  be  established  in  each  of  the 
contracting  states. 

ART.  2.  The  contracting  states 
agree  to  exchange  the  following 
publications  : 

1.  Parliamentary  and  executive 
docnments  published  by  them. 

2.  Works  issued  by  order  and  at 
the  expense  of  or  with  the  aid  of  a 
subsidy  from  the  Governments. 

3.  Publications  issued  by  acade- 
mies or  learned  societies,  universi- 
ties, and  schools,  so  far  as  it  may 
be  in  the  power  of  the  Govern- 
ments to  procure  them. 

Art.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete 
as  possible,  of  the  publications 
that  it  may  be  able  to  furnish  to 
the  contracting  states. 


Art.  4.  During  the  first  quarter 
of  each  year  each  bureau  shall 
publish  a  report  of  the  progress  of 
the  service  and  of  the  results  ac- 
complished in  the  course  of  the 
preceding  year.  This  report  shall 
contain  all  necessary  corrections 
and  additions  to  the  list  mentioned 
in  Art  3. 

Art.  5.  Exchange  bureaus  shall 
arrange  with  each  other  as  to  the 
number  of  copies  which,  in  certain 
cases,  may  be  asked  for  and  fur- 
nished. 

Art.  6.  The  exchange  bureaus 
shall  arrange  among  themselves 
with  regard  to  the  method  of  trans- 
mitting the  various  publications. 

Art.  7.  The  documents  shall  be 
transmitted  directly  from  bureau 
to  bureau.  Uniform  models  and 
forms  shall  be  adopted  for  lists  of 
the  contents  of  boxes,  and  for  all 
execntiv^e  communications,  re- 
quests, acknowledgment  of  receipt, 
&c. 

Art.  8.  When  documents  are 
to  be  sent  abroad,  each  state  agrees 
to  pay  the  expenses  of  packing  and 


B.  Modifications  proposed. 


Art.  2.  The  contracting  states 
agree  to  exchange  the  following 
publications : 

2.  Works  issued  by  order  and  at 
the  expense  of  the  Gk)veruments. 


Art.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete  as 
possible,  of  the  publications  that  it 
may  be  able  to  furnish  to  the  con- 
tracting states. 

This  list  shall  be  corrected  and 
completed  each  year  and  addressed 
to  all  the  exchange  bureaus. 


Articles  3  and  4  are  combined 
in  one,  and  Article  5  thus  becomes 
Article  4. 


Art.  6  becomes  Article  5. 


Art.  7  becomes  Article  6. 


Art,  8  becomes  Article  7, 
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traDspertation  to  tbe  place  of  des- 
tinatioD,  and,  when  the  documents 
are  to  be  sent  to  couDtries  lying  be- 
yond the  sea,  to  pay  such  expenses 
to  the  port  where  they  are  to  be 
discharged. 

Art.  9.  The  exchange  bareaas 
may,  unofficially,  serve  as  medi- 
ums between  the  learned  societies 
of  the  contracting  states  tor  the 
reception  and  transmission  of  the 
publications  of  the  said  societies. 


Art.  10.  These  provisions  are 
applicable  to  none  but  documents 
and  works  published  at  or  shbse- 
queut  to  the  date  of  this  conven- 
tion. It  is,  nevertheless,  desirable 
that  the  contracting  states  should 
endeavor  to  procure  the  preceding 
series  of  volumes,  so  that  a  com- 
plete copy  of  each  collection  may  be 
in  at  least  one  library  in  each  State. 

Art.  11.  States  that  have  not 
taken  part  in  this  convention  shall 
have  the  privilege  of  adhering 
thereto  whenever  they  may  express 
a  desire  to  do  so. 

Notice  shall  be  given  of  such 
adhesion,  through  diplomatic  chan- 
nels, to  the  Belgian  Government 
and  by  that  Government  to  all  the 
signatory  states. 

Art.  12.  This  convention  shall 
be  ratified,  and  the  ratification 
shall  be  exchanged  at  Brussels,  as 
soon  as  possible.  It  is  concluded 
for  ten  years,  reckoned  from  the 
day  of  the  exchange  of  the  ratifi- 
cation, and  shall  continue  to  exist 
after  that  rime  until  one  of  the 
Governments  shall  huve  declared, 
six  months  beforehand,  that  it  de- 
sires the  cessation  of  its  effects. 


Art.  8,  §  1.  The  exchange  bu- 
reaus may,  unofficially^  serve  as 
mediums  between  the  parliaments, 
the  Government  departments,  and 
the  learned  societies  of  the  con- 
tracting states  for  the  reception 
and  transmission  of  their  publica- 
tions. 

§  2.  It  shall,  however,  be  under- 
stood that,  on  these  occasions,  the 
functions  of  the  exchange  bu- 
reaus shall  be  confined  to  the  free 
transmission  of  the  works  ex* 
changed,  and  that  these  bureaus 
shall  in  no  wise  take  the  initiative 
in  bringingabouttheestablishment 
of  such  relations  between  foreign 
parliaments,  governmental  depart^ 
ments,  and  learned  societies. 

Art.  10  becomes  Article  9. 


Art.  11  becomes  Article  10. 


Art.  12  beoomes  Article  11* 
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(The  draft  referred  to  iu  Mr.  de  Bounder  de  Melsbroeck's  letter  as  in- 
closure  C,  differs  from  the  adopted  text  in  the  following  respect: 

After  Article  3  the  following  words  are  inserted :  ^^  This  list  shall  be 
corrected  and  completed  eaeh  year  and  regularly  addressed  to  all  the 
exchange  bureaus." 

Article  4  of  the  adopted  text  is  omitted. 

Article  §  of  the  adopted  text  becomes  Article  4  of  this  draft,  and  a 
similar  change  is  made  in  each  article  (».  6.,  its  numbers  diminished  by 
one)  up  to  Article  10,  which  is  a  new  article  added  iu  this  dratc. 

Article  9  of  the  adopted  text  becomes  Article  8  of  this  draft. 

It  is  here  divided  into  two  sections,  and  is  identical  with  Article  8  of 
the  modified  text  given  in  parallel  columns  with  that  adopted. 

Article  10  of  the  adopted  text  becomes  Article  9  of  this  draft. 

Article  10  of  this  draft  is,  as  above  stated,  an  entirely  new  one,  and 
reads  as  follows : 

Article  10.  The  Governments  concerned  agree,  moreover,  to  transmit 
to  the  legislative  chambers  of  each  contracting  state,  without  the  in- 
tervention of  the  exchange  bureaus  one  copy  [two  copies]  of  their  official 
newspaper  and  of  their  annals  and  parliamentary  documents. 

Articles  11  and  12  of  this  draft  are  identical  with  Articles  11  and  12 
of  the  adopted  text.] 

From  the  Smithsonian  Institution^  February  27, 1883,  to  the  Secretary  of 

State. 

Sib  :  Tour  letter  of  January  10,  inclosing  a  communication  IVom  the 
Belgian  minister  iu  Washington,  was  duly  received,  but  I  have  delayed 
an  answer  in  order  to  give  a  careful  consideration  to  the  various  ques- 
tions involved. 

The  proposition  to  have  a  conference  of  official  delegates  at  Brussels 
on  the  10th  of  April  next  is,  of  course,  a  practical  one ;  but,  on  its  ac- 
ceptance by  the  United  States,  it  will  be  necessary  to  determine  whether 
the  American  minister  in  Belgium  or  some  other  official  of  the  State  De- 
partment iu  Europe  can  be  charged  with  the  duty,  or  whether  it  will  be 
expedient  to  send  some  one  from  Washington  who  has  had  a  thorough 
practical  acquaintance  with  the  system  now  in  operation  by  the  Smith- 
sonian Institution  and  who  can  point  out  any  technical  difficulties  or  in- 
conveniences. Perhaps,  in  any  event,  such  agent  should  be  on  hand  to 
make  the  necessary  explanations  and  suggestions. 

Mr.  George  H.  Boehmer,  the  author  of  the  report  of  the  Institution 
to  the  Department  on  this  very  subject,  could  be  spared  for  this  pur- 
pose ;  but  the  cost  of  his  mission  could  not  conveniently  be  defrayed 
from  the  funds  of  tbe  Institution,  or  from  the  appropriations  of  Con- 
gress for  the  purpose  of  international  exchanges.  Whether  the  State 
Department  has  the  means  at  its  command  to  send  him,  or  whether  it 
will  be  expeilient  to  ask  for  a  moderate  appropriation  of  say  $500  is  for 
yon  to  decide. 
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There  is  uotliiiig  among  the  details  agreed  upon  at  the  eouventioos 
of  1877  and  of  1880  differing  materially  from  the  practice  of  the  Smith- 
sonian system  so  far  as  the  purely  governmental  exchange  is  concerned ; 
but  in  the  interchange  of  publications  between  the  learned  bodies  of 
the  two  countries,  respectively,  there  is  a  de<;ided  difference.  The  Smith- 
sonian Institution  aims  at  establishing  direct  relationships — parcels  for 
foreign  societies  and  institutions  being  sent  to  us  addressed  by  the  do- 
noi-s  and  the  Institution  simply  charging  itself  with  securing  their  safe 
delivery  abroad — while  the  foreign  exchange  agencies,  on  the  other  hand, 
assume  also  the  responsibility  of  delivering  uuaddressed  packages  to 
such  societies  as  they  deem  suitable.  While  the  Smithsonian  Institu- 
tion has  at  times  performed  this  latter  service,  on  special  request,  it 
nevertheless  endeavors  to  establish  direct  relations  between  donor  and 
recipient,  confining  itself,  as  far  as  possible,  to  the  work  of  a  carrier. 
This  method  is,  I  think,  very  much  the  better  of  the  two. 

Permit  me  to  inquire  whether  the  wording  of  Article  8  has  been  cor- 
rectly rendered  in  the  translation,  so  far  as  the  use  of  the  word  "  posf 
near  the  end  is  concerned!  If  this  be  port  it  will  be  in  strict  accord- 
ance with  the  practice  and  preference  of  the  Smithsonian  Institution. 
In  the  entire  inability  to  follow  a  package  across  the  water  to  its  ulti- 
mate destination,  we  deliver  the  same  either  at  New  York  or  at  the  cor- 
responding port  in  Europe,  and  expect  to  be  responsible  for  charges  only 
from  the  opposite  port,  or  from  New  York,  as  may  be  agreed  upon. 

I  may  say,  in  conclusion,  that  the  system  of  governmental  exchange 
does  not  work  a«  satisfactorily  as  where  we  have  our  own  agents  iii  the 
respective  countries,  and  it  is  extremely  difficult  to  induce  Government 
officials  to  take  the  necessary  pains  to  see  that  packages  addressed  to 
minor  institutions  or  to  individuals  reach  their  destination.  Book- 
sellers, who  have  usually  served  as  our  agents,  attend  to  this  matter 
much  more  carefully. 

I  inclose  an  article  prepared  by  Mr.  Boehmer,  showing  the  parallel- 
ism in  the  letter  of  the  Belgian  minister  and  the  practice  of  the  Smith- 
sonian Institution,  together  with  a  general  brief  of  the  Smithsonian  plan. 
I'or  full  details  I  would  refer  to  the  report  of  the  Smithsonian  Institu- 
tion on  this  subject  made  to  the  Department  of  State  some  months  ago. 

Very  respectfully,  your  obedient  servaiit, 

Spencer  F.  Baibd. 

CompariHon  of  proposed  and  Smithsonian  systems, 

ABTICLES    AGRBRD    UPON     BY     BRUSSBI^  ,   WORK    DONE    BY    THE    SMITHSONIAN    SX- 
COXKERBNCE.  CHANGE. 

I 

Abtigle  1.  A  bureau  having  i  The  establishment  of  the  Smiths 
charge  of  the  exchange  service  soniau  exchange  service  is  fully  ex- 
shall  be  established  in  each  of  the  I  plained  in  the  *^  History  of  the 
contracting  states.  !  Smithsonian  Exchanges." 
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Art.  2.  The  contracting  states 
agree  to  exchange  the  following 
publications : 

1.  Parliamentary  and  executive 
documents  published  by  them. 

2.  Works  issued  by  order  and 
the  expense  of  or  with  the  aid  of  a 
subsidy  from  the  Governments. 

3.  Publications  issued  by  acade- 
mies or  learned  societies,  universi- 
ties, and  schools,  so  far  as  may  be 
in  the  power  of  the  Governments 
to  procure  them. 

ABT.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete  as 
l)ossible,  of  the  publications  that  it 
may  be  able  U>  furnish  to  the  con- 
tracting states. 

Abt.  4.  During  the  first  quarter 
of  each  year  each  bureau  shall  pub- 
lish a  report  of  the  progress  of  the 
service  and  of  the  results  accom- 
plished in  the  course  of  the  preced- 
ing year.  This  report  shall  contain 
all  necessary  corrections  and  addi- 
tions to  the  list  mentioned  in  Arti- 
cle 3. 

This  list  sbdll  be  corrected  and 
completed  each  year  and  addressed 
to  all  the  exchange  bureaus. 

Art.  5.  The  exchange  bureaus 
shall  arrange  with  each  other  as  to 
the  number  of  copies  which  in  cer- 
tain cases  may  be  asked  for  and 
furnished. 

Art.  G.  The  exchange  bureaus 
shall  arrange  among  themselves 
with  regard  tothemethodsof  trans- 
mitting the  various  publication^:. 


Art.  7.  The  documents  shall  be 
transmitted  directly  from  bureau 
to  bureau.  Uniform  models  and 
forms  shall  be  adopted  for  lists  of 
the  contents  of  boxes  and  for  all 
executive  communications,  re- 
quests, acknowledgment  of  receipts, 
&c. 

Art.  8.  Whenever  documents  are 
to  be  sent  abroad,  each  State  agrees 
to  pay  the  expense  of  packing  and 
transportation  to  the  place  of  des- 
tination, and,  when  the  documents 
are  to  be  sent  to  countries  lying  be- 
yond the  sea,  to  pay  such  expenses 


The  Smithsonian  Institution  dis- 
tributes (see  act  of  Congress  March 

2, 1867). 

• 

The  official  documents  printed 
by  either  house  of  Congress  and 
delivered  by  the  Public  Printer  in 
fifty  copies. 

3.  Publications  of  societies,  &c., 
are  obtained  by  the  Smithsonian 
Institution  at  the  request  of  foreign 
correspondents. 

Such  a  list  forms  a  part  of  the 
annual  report  of  the  clerk  in  charge 
of  exchanges  submitted  to  the  Sec- 
retary of  the  Smithsonian  Institu- 
tion at  the  close  of  each  year. 

This  is  also  given  in  the  statis- 
tics of  the  exchanges  appended  to 
the  Secretary's  annual  i:eport. 


Of  the  50  copies  supplied  by  Con- 
gress to  the  Smithsonian  Institu- 
tion only  8  are  unassigned. 


The  method  adopted  by  the  Smith- 
sonian Institution  is  to  transmit 
whenever  a  sufficient  number  of 
books  have  accumulated  to  fill  one 
regulation  '-size"  case  for  each  Gov- 
ernment. 

This  method  has  been  adopted 
by  the  Smithsonian  Institution 
since  the  first  establishment  of  ex- 
change bureaus  (in  Paris,  France, 
in  1876)  resulting  from  the  Geo- 
graphical Congress  in  August  and 
September,  1875. 

The  Smithsonian  Institution  pays 
the  expenses  of  packing,  &c.,  and 
delivers  the  boxes  free  of  charge  to 
the  represeotaiive  (generally  the 
consuls)  of  the  respective  Govern- 
ment at  any  seaport  in  the  country, 
while  the  returns  are  to  be  deliv- 
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to  the  port  where  they  are  to  be 
discharged. 

Art.  9.  The  exchange  bureaus 
may,  unofficially,  serve  as  mediums 
between  the  learned  societies  of  the 
contracting  states  for  the  recep- 
tion and  transmission  of  the  pub- 
lications of  the  said  societies. 

It  shall  be  understood  that  on 
rhese  occasions  the  functions  of  the 
exchange  bureaus  shall  be  confined 
to  the  free  transmission  of  the  works 
exchanged,  and  that  the  bureaus 
shall  in  no  wise  take  the  initiative 
in  bringing  h  bout  the  establishment 
of  such  relations  between  foreign 
Parliaments,  govern  men  tal  depart- 
ments, and  learned  societies. 

Art.  10.  These  provisions  are  ap- 
plicable to  none  but  documents  and 
works  published  at  or  subsequently 
to  the  date  of  this  convention.  It 
is  nevertheless  desirable  that  the 
contracting  states  should  endeavor 
to  procure  the  preceding  series  or 
volumes,  so  that  a  complete  copy 
of  each  collection  may  be  in  at  least 
one  library  in  each  state. 

Art.  1 1 .  States  that  have  not 
taken  part  in  this  convention  shall 
have  the  privilege  of  adhering 
thereto  whenever  tbey  may  express 
a  desire  to  do  so.  Notice  shall  be 
given  of  such  adhesions  through 
diplomatic  channels  to  the  Belgian 
Government,  and  by  that  Govern- 
ment to  all  the  signatory  states. 

Art.  12.  The  convention  shall  be 
ratified  and  the  ratifications  shall 
be  exchanged  at  Brussels  as  soon 
as  possible.  1 1  is  concluded  for  ten 
years,  reckoned  from  the  day  of  the 
ratification,  and  it  shall  continue 
to  exist  after  that  time  until  one  of 
the  Governments  shall  have  de- 
clared, six  mouths  beforehand,  that 
it  desires  the  cessation  of  its  efiects. 


ered  to  the  regularly  appointed 
agents  of  the  Smithsonian  Instiru- 
tion  located  in  the  se  vera  1  con  n  t  ries. 
This  constituted  the  most  impor- 
tant branch  of  the  Smithsonian  op- 
erations. Scientific  producti(»ns 
are  distributed  tliroughout  the 
world  so  as  to  secure  tor  them  a 
greater  circulation  than  could  be 
obtained  in  any  other  way. 


The  complete  collection  of  official 
publications,  which  the  Smithson- 
ian Institution  distributes  under 
the  system  of  international  ex- 
changes com  prises  17  boxes  of  about 
260  pounds  each,  to  the  set,  and  in- 
cludes all  the  Government  docu- 
ments issued  between  the  year  1867 
and  the  present  time. 


Details  of  Smithsonian  Exchange  OperaHons. 

[1.  A  list  of  the  addresses  and  a  statement  of  the  contents  of  each 
sending  is  to  be  mailed  to  the  Smithsonian  Institution  at  or  before  the 
time  of  transmission. 
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2.  The  packages  muBt  be  enveloped  in  stout  paper  and  securely  pasted 
or  tied  with  strong  twine;  they  m«st  be  legibly  addressed  and  indorsed 
with  the  name  of  the  sender;  they  must  not  exceed  one-half  of  one 
cubic  foot  each  in  bulk ;  they  must  have  no  inclosures  of  letters;  they 
must  contain  a  blank  acknowledgment  to  be  signed  and  returned  by  the 
party  addressed,  and  must  be  delivered  to  the  Smithsonian  Institution 
free  of  expense. 

3.  On  arrival  of  exchanges  for  transmission,  the  parcels  are  compared 
with  the  list  of  addresses,  and,  if  found  correct,  acknowledgment  is 
mailed  to  the  sender  and  each  entire  sending  entered  as  a  single  trans- 
action in  the  book  of  incoming  exchanges. 

4.  The  addresses  in  the  invoices  and  on  the  parcels  are  t  hen  provided 
with  the  numbers  corresponding  to  those  in  the  '^  List  of  Foreign  Cor- 
respondents "  and  the  consignees  charged  with  the  parcels  on  their  ac- 
count, which  are  kept  in  this  office  in  the  form  of  a  card  catalogue. 

5.  The  packages  are  then  laid  away  in  bins,  each  representing  a  cer- 
tain city  or  cities  or  a  part  of  them  in  any  given  country. 

•  6.  When  a  sufficient  number  of  parcels  have  accumulated  to  justify  a 
sending  to  any  country,  invoices  are  made  up  from  tbe  card  catalogue 
of  all  parcels  for  any  one  society  ;  this  is  inclosed  in  an  envelope  and 
sent  by  mail  to  the  consignee.  This  invoice  is  the  notification  of  the 
sending  and  enables  the  consignee  to  correspond  with  the  agent  of  the 
Smithsonian  Institution  in  his  country  regarding  the  final  disposition 
of  liis  package. 

7.  While  the  invoices  are  being  made  out,  the  accumulations  are  taken 
from  the  bins  and  all  the  parcels  for  any  one  society,  after  being  com- 
pared with  the  invoice,  are  wrapped  in  one  or  more  bundles. 

8.  All  the  bundles  for  one  country  are  then  packed  in  boxes  of  uni- 
form, or  nearly  uniform,  size,  the  lids  fastened  with  ten  screws  and  the 
boxes  addressed  to  the  agent  of  the  Smithsonian  Institution  in  fhat 
country. 

9.  The  shipment  is  made  through  local  express  and  railroad  freight 
to  the  shipping  agent  at  any  given  seaport,  receipts  being  taken  from 
the  respective  carriers. 

10.  The  shipping  agent  forwarding  the  cases  mails  one  bill  of  lading 
directly  to  the  agent  and  duplicate  copies  to  the  Smithsonian  Institu- 
tion, which  retains  one  copy  and  mails  the  other  to  the  agent. 

11.  The  agent  distributes  the  parcels  in  accordance  with  the  instruc* 
tions  received  from  the  respective  consignees,  taking  for  them  receipts, 
which  he  forwards  to  the  Institution.] 

JProm  tJie  Department  of  Siate^  May  15, 1883,  to  the  Smithsonian  Institu- 
tion. 

Sir  :  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels, 
giving  the  results  of  the  Brussels  conference  on  international  exchanges, 
H.  Mis.  69 ^9 
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also,  its  original  iuclosures,  and  have  to  ask  for  an  expression  of  your 
views  in  the  premises,  and  especially  as  to  the  Belgian  proposals.  [In- 
closure  9.] 

I  am,  sir,  yoar  obedient  servant, 
John  Davis, 
Acting  Secretary. 

{Inclomre,) — From  the  Legation  of  the  United  States^  BrusseUt  April2i^ 

1883,  to  the  Secretary  of  State. 

Sib  :  Referring  to  your  Instruction  No.  26,  and  to  my  dispatches  106 
and  107, 1  have  the  honor  to  inclose  herewith  a  copy  and  translation  of 
a  note  from  the  Belgian  Government  of  the  4th  instant,  respecting  the 
conference  to  draft  a  convention  to  regulate  the  international  exchanges 
of  official  documents,  and  scientific  and  literary  publications. 

Immediately  upon  the  receipt  of  the  pamphlet, "  History  of  the  Smith- 
sonian Exchanges,"  I  commenced  a  careful  examination  of  the  question 
to  be  discussed  at  the  conference. 

The  letter  from  the  Secretary  of  the  Smithsonian  Institution  to  you  of 
February  27  last,  and  its  accompaniment,  with  the  pamphlet  above  men- 
tioned, constituted  my  instructions. 

On  studying  the  comparison  made  by  Mr.  Boehmer  between  the  arti- 
cles agreed  upon  in  1880  at  Brussels,  and  the  work  done  by  the  Smith- 
sonian Institution  in  regard  to  the  exchanges,  I  found  the  principal  di- 
vergence to  be  in  reference  to  article  8.  The  provisions  of  that  article 
are  thus  stated  by  him :  '*  When  documents  are  to  be  sent  abroad  each 
State  agrees  to  pay  the  expenses  of  packing  and  transportation  to  the 
place  of  destination,  and,  when  the  documents  are  to  be  sent  to  coun- 
tries lying  beyond  the  sea,  to  pay  such  expenses  to  the  port  where  they 
a^e  to  be  discharged."  There  is  no  disagreement  as  to  the  cost  of  pack- 
ing, but  merely  as  to  the  transportation  by  and  beyond  the  sea.  The 
Smithsonian's  rule  being  '^  to  pay  the  expenses  of  packing,  &c.,  and  to 
deliver  the  boxes  free  of  charge  to  the  representative  (generally  the 
consul)  of  the  respective  Governments  at  any  seaport  in  the  United 
States,  while  the  returns  are  to  be  delivered  to  the  regularly  ap- 
pointed agents  of  the  Smithsonian  Institution  located  in  the  several 
countries." 

Under  the  existing  generous  action  of  the  various  steamship  lines 
the  question  of  ocean  transportation  is  not  a  material  one,  but  I  con- 
sidered that  I  should  endeavor  to  avoid  signing  a  draft  which,  if  rati- 
fied, would  bind  us  to  the  payment  of  the  ocean  freight,  even  if  we  re- 
ceived the  return  exchanges  free  of  cost  in  our  own  ports. 

The  new  text  of  this  article,  which  becomes  article  6  in  the  present 
draft,  leaves  the  question  of  the  transportation  by  sea  a  matter  to  be 
fixed  by  special  arrangements.  This  will  permit  the  continnation  of 
the  method  pursued  by  the  Smithsonian  Institution. 

In  the  conferenue  the  countries  represented  were  the  United  StateSi 
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Aostria-Hangary,  Belgiam,  Brazil,  France,  Italy,  Portugal,  Spain,  Bon- 
mania,  Servia,  and  Switzerland. 

It  may  not  be  altogether  uninteresting  to  compare  them  as  to  extent 
of  territory  and  population,  I  gather  the  following  &om  the  Almanach 
de  Gotha : 


Countries. 


United  States 

Anstrift-HaDgary. ., 

Belgium 

Brazil 

France  (proper)  — 
Franco  (colonies)  . 

Italy  (proper) 

Italy  (colonies)  — 
Portngal  (jiroper).. 
Portugal  (colonies) 

Roumania 

Spain  (proper) 

Spain  (colonies)  ... 

Servia 

Switzerland 

Total 


Square  kilo- 
meters. 


9,331,360 

625, 168 

29, 445 

8. 337, 218 

528, 572 

1,994,113 

296,323 

632 

89,625 

1,825,252 

129, 947 

500, 443 

436, 747 

48, 590 

41,390 


24,214,835 


Population. 


50, 442, 066 

37, 869, 954 

5, 519, 844 

10, 108, 291 

37, 672, 048 

30, 173, 234 

28, 459, 451 

1,193 

4,160,315 

3, 333, 700 

5,  :}76, 000 

16, 342, 996 

8, 839, 015 

1,700,211 

2, 846, 102 


242, 844, 420 


To  the 
square  kilo- 
meter. 


5.4 

61.0 

187.0 


71.0 
96.'6 


46.0 


41.0 
33.0 


35.0 
69.0 


The  development  of  the  sciences  and  literature  in  the  respective  conn- 
tries  and  the  amount  of  the  illiterate  classes  would  doubtless  furnish  a 
better  gange  of  the  desirability  and  adv^antages  of  entering  into  a  con- 
vention of  this  nature,  but  in  the  absence  of  such  statistics  the  forego- 
ing will  not  be  altogether  useless. 

In  addition  to  the  countries  represented  in  the  conference,  Greece, 
Bu8sia,  Sweden  and  Norway,  and  Uruguay  have  evinced  a  desii:e  to 
adhere  to  the  convention. 

The  same  statistics  concerning  them  are — 


Countries. 


Greece 

Rossia 

Sweden  and  Norway 
Uruguay  


Total 


Square 
kilometers. 


54,688 

5,016,024 

775,997 

186,290 


6, 042, 999 


Population. 


1,979,423 

81,598,569 

6, 772. 568 

438,245 


To  the 

square  kUo- 

meter. 


31 
16 

2 


90, 788, 805 


The  conference  met  under  the  presidency  of  Mr.  Eolin-Jacquemyns, 
the  Belgian  minister  of  the  interior,  on  the  10th  instant,  at  11  A.  M. 
The  president,  after  a  short  address,  declared  the  general  question  open 
for  debate,  whereupon  the  Swiss  delegate,  Mr.  Abt,  read  a  statement 
defining  the  position  of  Switzerland,  and  opposing  the  extension  of  the 
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obligatioD  to  exchange  other  than  official  parliamentary  and  adminiB- 
trative  documents,  and  works  executed  by  order  of,  and  at  the  expense 
of,  the  contracting  states.  I  invite  particular  attention  to  this  docu- 
ment, which  is  given  in  full  in  the  protocols  of  the  conference. 

The  Austrian  delegate,  Mr.  de  Dechy,  maintained  that  the  convention 
of  1880  would  not  affect  the  exchange  between  the  literary  and  scien- 
tiiic  societies. 

Mr.  Oharmes,  the  French  delegate,  maintained  that  while  the  ex- 
change of  official  publications  should  be  rendered  obligatory,  the  bu- 
reaus should  also  be  allowed  to  act  as  the  friendly  agents  for  effecting 
exchanges  between  the  learned  scientific  and  literary  societies  of  the 
different  countries. 

The  ])re8ident  agreed  with  Mr.  Gharmes,  and  this  appeared  to  be  the 
sense  of  the  conference.  Mr.  Alvin,  one  of  the  Belgian  delegation,  the 
venerable  head  of  the  Eoyal  Library  of  Brussels,  explained  his  exjie- 
rience  of  the  working  of  the  exchanges.  As  the  Royal  Library  is  the 
regularly  appointed  agent  of  the  Smithsonian  Institution,  his  remarks 
have  a  special  interest.  He  mentioned  a  newly  created  reading-room 
for  periodical  literature,  attached  to  the  library,  where  1,100  or  1,200 
publications  are  accessible  to  the  public.  (I  regret  to  say  that  those 
of  the  United  St^ites  are  conspicuous  by  their  almost  total  absence.) 

Mr.  Alvin  expressed  the  hope  that  similar  reading-rooms  might  be 
established  in  all  the  great  centers  of  population  and  that  the  exchanges 
would  greatly  benefit  them. 

The  discussion  of  Article  1  was  then  begun.  Mr.  Gharmes  (France) 
said  that  Article  1  prescribed  the  establishment  of  bureaus  of  exchange 
in  each  contracting  state,  but  until  now  it  has  not  been  carried  into 
effCit. 

The  president  called  attention  to  the  fact  that  until  now  there  was 
no  obligation,  and  suggested  that  we  should  cursorily  examine  the  con- 
dition of  affairs  in  the  respective  countries.  Mr.  Alvin  said  that  bureaus 
had  been  established  in  France,  in  Bussia,  in  Italy,  and  in  Spain. 

Mr.  de  Villenenve  (Brazil)  said  that  in  Brazil  there  was  a  bureau. 

Mr.  Alvin  said  that  in  the  United  States  there  was  the  Smithsonian 
Institution,  but  that  as  it  was  not  an  official  bureau  it  did  not  fully 
answer  the  ends  that  the  conference  sought. 

Mr.  Yacaresco  ( Roumania)  said  that  in  Houmania  there  was  no 
bureau,  and  he  could  not  guarantee  the  establishment  of  one  until  the 
ratification  of  the  convention. 

I  said  that  in  the  United  States  the  Smithsonian  Institution  had  un- 
dertaken the  exchanges  of  Government  publications ;  that  as  to  the 
other  publications  it  was  sometimes  difficult  to  obtain  them  from  the 
societies,  but  that  the  Institution  willingly  undertook  to  send  them  at 
the  request  of  the  learned  societies. 

That  Gongress  had  placed  50  copies  of  the  official  publications  at  the 
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disposition  of  tbe  cxchangeR,  and  that  but  eight  of  these  remained  un- 
distributed. 

Mr.  Alviu  added  that  the  SmithBonian  also  distributes  European 
packages  in  North  and  South  America,  but  not  officially.  Article  1  was 
then  adopted  without  alteration. 

Upon  the  discussion  of  Article  2  as  it  was  in  the  draft  of  1880,  there 
was  a  conjunction  of  obligatory  stipulations  with  a  contingent  stipula- 
tion. In  the  present  draft  this  is  avoided  by  the  unanimous  omission 
of  the  last  paragraph. 

The  words,  '*  with  the  aid  of  a  subsidy,"  in  the  next  to  last  paragraph, 
were  also  suppressed. 

Article  3  was  adopted  so  as  to  read :  '<  Each  bureau  shall  cause  to  be 
printed  the  list  of  the  publications  that  it  is  able  to  place  at  the  disposal 
of  the  contracting  states. 

'^Thatlist  shall  be  corrected  and  completed  each  year  and  regularly 
addressed  to  each  of  the  bureaus  of  exchanges." 

In  the  morning  session  of  ILth  of  April  Article  4  was  adopted  with 
the  omission  of  the  words  <4n  certain  cases." 

Article  5  was  omitted. 

Article  6  having  become  Article  5,  was  adopted. 

Article  7  (having  become  Article  6)  was  then  taken  up  for  discussion 
and  Mr.  Enelens  (Belgium)  explained  that  the  reason  of  making  a  dis- 
tinction in  regard  to  payment  of  the  sea  transportation,  was  because  it 
is  generally  impossible  for  the  shipper  to  know  the  railway  tariffs  be- 
yond t^e  port  of  debarkation,  and  that  when  they  are  known  there  is 
great  difficulty  in  obtaining  the  railway  receipt  for  the  freight. 

I  stated  the  custom  of  the  Smithsonian  of  sending  its  boxes  to  the 
consuls  at  our  own  ports  free  of  charge.  ' 

Mr.  Alviu  and  Mr.  Euelens  seemed  surprised  to  learn  that  we  did  not 
pay  the  charges  to  the  port  of  debarkation,  and  were  of  opinion  that 
we  did  so  in  regard  to  the  shipments  to  Belgium. 

I  read  the  rule  of  the  Smithsonian  quoted  above,  taken  from  Mr.  Boeh- 
mer's  memorandum,  and  explained  to  the  conference  that  these  gentle- 
men were  doubtless  misled  by  the  fact  that  the  steamship  companies 
had  consented  to  carry  the  parcels  of  the  Institution  free,  but  that  I 
could  not  guarantee  that  our  Government  would  bind  itself  to  deliver 
them  free  of  cost  beyond  its  own  ports. 

Neither  Mr.  Alvin's,  Mr.  Euelens',  nor  my  own  remarks  in  regard  to 
steamship  companies  are  fully  given  in  the  printed  accounts  of  the  pro- 
ceedings of  the  conference,  but  the  text  of  the  article  as  finally  adopted 
rendered  an  amendment  on  this  subject  in  the  accounts  of  the  proceed- 
ings unnecessary. 

The  president  calling  attention  to  the  fact  that  shipments  by  sea 
were  sometimes  made  to  countries  that  were  not  beyond  the  sea,  sug- 
gested substituting  therefor  shipments  by  sea. 

The  discussion  of  the  article  was  then  postponed.    It  was  resumed 
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in  the  session  of  the  14th  instant,  npon  my  demand  that  in  the  final 
protocol  mention  should  be  made  that  1  had  reserved  the  rights  of 
the  United  States  in  regard  to  this  article. 

The  president  then  suggested  the  adoption  of  the  article  in  the  fol- 
lowing form : 

"  Pour  I'exp^dition  ^  Fext^rieur  chaqne  ^tat  se  charge  des  frais 
d'emballage  et  de  port  jusqu'a  destination.  Toutefois,  qnand  I'expMi- 
tion  se  fera  par  mer,  des  arrangements  particnliers  r^gleront  la  part  de 
chaque  6tat  dans  les  frais  de  transport." 

(Translation :  For  shipment  to  foreign  countries,  each  state  assumes 
the  cost  of  packing  and  of  transportation  to  destination.  When,  how- 
ever, the  shipment  is  to  be  made  by  sea,  special  arrangements  shall  de- 
termine the  proportion  of  each  state  in  the  cost  of  transportation.) 

Which  was  adopted. 

Article  8  (become  Article  7)  was  then  taken  up,  and  gave  rise  to  a 
long  discussion. 

The  suppression  of  the  last  paragraph  of  Article  2  had  left  the  con- 
vention relating  solely  to  the  obligatory  exchanges  of  official  documents, 
parliamentary  and  administrative. 

1  felt  that  the  omission  of  a  provision  creating  a  voluntary  channel 
for  the  exchange  of  literary  and  scientific  societies  would  be  a  most 
regrettable  result,  and  that  it  would  seriously  interfere  with  one  of  the 
most  useful  and  extended  means  of  spreading  information  and  knowl- 
edge. 

The  enactment  of  the  provision,  although  merely  optional  in  its  char- 
acter, would  materially  aid  the  Smithsonian  in  carrying  out  thi8,'in  Mr. 
Boehmer's  opinion,  "  the  most  important  branch  of  its  operations." 

It  would  be  of  equal  benefit  in  case  the  bureau  of  exchanges  were  to 
be  transferred  to  the  Department  of  State  or  any  other  branch  of  the 
Government.  I  therefore  assumed  that  I  was  carrying  out  your  wishes 
in  endeavoring  to  secure  its  retention,  if  not  in  its  letter,  at  least  in  its 
spirit. 

The  text  as  it  now  stands  was  adopted  to  avoid  a  pleonasm  in  the 
former  French  text,  and  to  define  more  clearly  the  societies  whose  publi- 
cations may  be  exchanged. 

There  is  no  greater  obligation  created  than  in  the  former  convention, 
and  the  result  may  be  considered  as  merely  an  improvement  in  the 
phraseology  of  the  text. 

The  discussion  of  this  article  is  worthy  of  a  perusal,  and  for  its  full 
comprehension  that  of  Article  2  should  be  also  consulted.  I  hope  my 
remarks  in  favor  of  its  retention  will  merit  your  approval. 

Article  9  (now  become  Article  8)  was  adopted  with  the  omission  of 
the  second  paragraph,  the  latter  wish  being  expressed  in  the  final  pro- 
tocol. 

Article  10  (the  new  proposal  of  the  Belgian  Government)  is  as  follows: 

"  The  respective  Governments  further  agree  to  oause  to  be  sent  to  the 
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legislative  chambers  of  each  contracting  state,  as  soon  as  they  are  pub- 
lished, and  without  passing  through  the  intermediary  bureaus  of  ex- 
changes, a  copy  of  the  official  journal  and  of  the  parliamentary  docu- 
ments and  annals." 

In  your  instruction  to  me  there  was  no  mention  of  this  proposition. 
It  is  not  referred  to  by  Professor  Baird  or  by  Mr.  Boehmer  in  his  mem- 
orandum. 

Upon  verbal  inquiry  at  the  foreign  office,  I  ascertained  that  it  was 
sent  in  November  last  to  the  Belgian  legation  at  Washington,  with  in- 
structions to  bring  it  to  your  notice. 

I  had  therefore  to  deal  with  the  proposition  entirely  as  a  measure  of 
possible  utility  to  Congress.  I  saw  that  the  transmission  of  fifteen  or 
twenty  copies  of  the  Congressional  Record,  of  all  the  bills,  motions,  peti- 
tions, reports,  &c.,  by  post  would  involve  a  large  outlay  in  postage,  in 
addition  to  the  cost  of  paper  and  printing,  and  that  it  would  entail  the 
employment  of  additional  clerks  to  attend  to  it.  On  the  other  hand, 
the  daily  receipt  of  similar  matter  from  fifteen  or  twenty  Governments 
woald  require  a  considerable  staff  to  sort  and  care  for  the  publications, 
and  soon  involve  the  construction  of  additional  room  for  their  preser- 
vation. 

I  have  no  doubt  that  such  an  exchange  established  with  certain  Gov- 
ernments would  prove  of  great  usefulness  to  Congress,  but  I  very 
mnch  question  whether  it  would  be  wise  to  bind  ourselves  to  such  an  ex- 
change with  all  the  countries  represented  in  the  convention.  If  you 
should  differ  with  me,  the  way  is  still  open  for  our  Government  to  enter 
into  such  an  arrangement,  as  the  article  proposed  by  the  Belgian  Gov- 
ernment was  omitted  from  the  convention  signed  by  all  the  delegates 
to  the  conference,  and  was  made  the  subject  of  a  special  convention 
between  those  which  supported  it. 

The  delegates  of  AustrJa-Hungary,  Belgium,  Brazil,  Italy,  Portugal, 
Boumania,  Spain,  and  Servia  signed  the  two  conventions. 

The  delegates  of  the  United  States,  France,  and  Switzerland,  being 
opposed  to  the  Belgian  proposal,  signed  only  the  draft  of  the  general 
convention,  which  was  signed  by  all  the  delegates. 

For  a  more  thorough  comprehension  of  the  discussion  of  the  con- 
ference I  inclose  herewith  (inclosure  3)  a  copy  and  (incloaure»4)  a 
translation  of  the  proposals  originally  submitted  to  our  discussion  at 
the  opening  of  the  conference,  and  a  proof  copy  of  the  proceedings 
of  the  conference  (inclosure  5),  of  which  I  have  made  a  free  transla- 
tion (inclosure  6). 

I  inclose  herewith  copies  and  translations  of  the  final  protocol  which 
was  signed  by  the  delegates  of  all  the  powers  represented  at  the  con- 
ference (inclosure  7),  and  of  the  draft  of  the  convention  signed  by  them 
(inclosure  8). 

I  also  inclose  a  copy  and  translation  of  the  convention  embodying 
the  Belgian  proposal  for  the  immediate  exchange  of  parliamentary  doc- 
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nments  (inclosare  9),  which  was  signed  by  the  delegates  of  eight  of 
the  eleven  powers  represented  at  the  conference. 
^  The  original  text  of  these  documents  being  in  French,  my  transla- 
tions of  them  will  require  carefal  revision. 

I  likewise  inclose  lithographic  copies  of  the  two  conventions  and  of 
the  final  protocol  (iuclosares  10, 11,  and  12).  The  latter  was  only  re- 
ceived to-day.  The  convention  adjoorned  late  in  the  afternoon  of  the 
14th  instant. 

On  the  12th  the  King  received  ds  at  Lacken,  and  although  suffering 
from  a  severe  cold,  exhibited  his  wonderful  knowledge  of  the  current 
events  of  all  countries,  which  with  his  courteous  manners  render  him 
always  a  most  entertaining  host  and  a  most  enlightened  sovereign. 

The  Belgian  minister  of  the  interior,  Mr.  Eoliu  Jacquemyus,  enter- 
tained the  delegates  at  dinner  the  same  evening. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Nicholas  Fish. 

INCL08URES. 

1.  Mr.  Fr^re-Orlean  to  Mr.  Fish,  4th  of  April,  1683. 

2.  Traoslatiou  of  No.  l. 

2.  Proposals  origiually  suhmitted  for  the  discussion  of  the  conteots. 

4.  Translation  of  inclosure  No.  3. 

5.  Proof  copy  of  proceedings  of  conference. 

6.  Translation  of  inclosnre  No.  5. 

7.  Final  protocol  of  conference  signed  by  delegates  of  all  the  states  represented,  with 

the  translation. 

8.  Draft  of  convention  for  the  international  exchanges  of  official  documents  and  of 

scientific  and  literary  publications,  signed  by  the  delegates  of  all  the  states,  with 
translation. 

9.  Draft  of  convention  for  the  immediate  exchange  of  parliamentary  docnmests, 

signed  by  the  delegates  of  eight  of  the  eleven  stotes  represented  at  the  confer- 
euce,  with  translation. 

(Inclosure  1, 2,  Translation.) — From  the  Minister  of  Foreign  Affairs,  Brus- 
sels, Uh  April,  1883,  to  Mr.  Fish. 

Mr.  Minister:  The  Belgian  minister  at  Washington  has  informed 
me  that  the  Government  of  the  United  States  of  America,  a^^ce-diug  to 
the  r^uest  which  was  made  to  it  in  my  name,  has  decided  to  take  part 
in  the  conference  which  is  to  be  held  at  Brussels  on  the  10th  of  April 
instant,  and  that  it  has  confided  to  yon  the  duty  of  representing  it  at 
that  assembly. 

No  doubt  you  are  aware  that  at  present  a  preparatory  reunion  is  con- 
templated, to  discuss  and  determine  all  the  questions  relating  to  the 
system  of  international  exchanges  of  official  document  and  scientific 
and  literary  publications. 

It  is  to  be  hoped,  however,  that  it  will  be  possible  to  agree  upon  the 
text  of  a  project  of  convention,  which  shall  be  afterwards  submitted  to 
the  approbation  of  the  respective  Governments  interested  therein. 

Belgium,  Austria,  Denmark,  Spain,  France,  Italy,  Portugal,  Russia, 
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and  Sweden  were  represented  at  the  first  conference,  which  was  held 
at  Bmssels  in  1880.  The  provisional  arrangement  which  resulted  from 
that  preliminary  conference  has  since  been  converted  into  a  project  of 
convention,  the  text  of  which  is  herewith  annexed  (A). 

Certain  modifications  to  this  preliminary  project  of  conventions  have 
been  proposed.  They  are  set  forth  in  the  docnment  which  yon  will  also 
find  inclosed  herewith  (B). 

The  Government  of  the  King  has  demanded  on  its  part  the  adoption 
of  an  amendment  which  seems  of  incontestable  utility.  It  would  be  the 
tenth  article  of  the  new  arrangement,  of  which  I  have  the  honor,  Mr. 
Minister,  to  communicate  to  you  the  text,  and  concerning  which  the  de- 
liberations of  the  reunion  of  the  10th  April  will  be  held.  As  I  stated 
to  you  above,  Mr.  Minister,  the  labor  of  the  delegates  will  be  submitted 
by  them  to  their  respective  Governments,  and  thereafter  the  time  of 
meeting  of  the  conference  which  will  be  held  for  the  purpose  of  signing 
the  final  arrangement  will  be  fixed. 

The  following  is,  Mr.  Minister,  the  text  of  the  amendment  which  I 
have  proposed: 

"The  respective  Governments  moreover  engage  themselves  to  cause 
to  be  forwarded  to  the  legislative  chambers  of  each  contracting  state, 
as  soon  as  they  are  published,  and  without  passing  through  the  inter- 
mediary of  the  bureaus  of  exchange,  one  [two]  copies  of  the  official  jour- 
nal, parliamentary  annals,  and  documents." 

I  do  not  presume  that  this  proposition  can  incur  any  opposition.  A 
common  interest  is  attached  to  it  for  all  countries  to  secure  the  prompt 
communication  of  official  acts  and  documents  relating  to  parliament- 
ary debates.  In  the  la«t  Belgian  legislative  session  a  member  of  the 
Chamber  of  Representatives  called  my  attention  to  this  important  point, 
and  it  seemed  to  me  that  the  projected  convention  furnished  an  oppor- 
tunity of  attaining,  by  a  channel  more  efficacious  than  any  other — that 
is,  of  an  international  agreement — the  object  which  we  have  in  view. 
£ach  Ck>vernment  will  no  doubt  deem  it  expedient  to  admit  a  clause 
which  cannot  fail  to  be  fertile  in  good  results  and  which  cannot  raise 
any  difficulty. 

I  will  add,  Mr.  Minister,  that  the  following  powers  have  been  invited 
to  participate  in  the  deliberations  to  which  I  allude :  Germany,  Eng- 
land, Austria-Hungary,  Brazil,  Denmark,  Spain,  United  States  of 
America,  France,  Greece,  Italy,  the  Netherlands,  Portugal,  Boumania, 
Enssia,  Servia,  Sweden  and  Norway,  and  Switzerland. 

The  meetings  will  be  held  in  the  session  room  of  the  Boyal  Academy' 
of  Belgium,  in  the  Palace  of  the  Academies  (Bue  Ducale  1).  The  first 
meeting  will  be  held  Tuesday  next,  April  10,  at  11  o'clock.  The  instal- 
lation of  the  conference  will  be  under  the  care  of  the  minister  of  the 
interior. 

Pray  accept,  Mr.  Minister,  the  assurances  of  my  most  distinguished 
consideration. 

FB£:BE()BLEi.N. 
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{IncloBure  3,  4.) — translatiox  of  proposals  originally  submitted  for  the 

DISCUSSION  OF  THE  CONFKRENCE. 


Kew  draft  of  a  convention  for  the 
international  exchanges  of  official 
documents  and  of  scientific  and 
literary  publications. 

Article  1.  There  shall  be  estab- 
lished in  each  of  the  contracting 
states  a  bureau  charged  with  the 
duty  of  the  exchanees. 

Art.  2.  Pablications  which  the 
contracting  states  agree  to  ex- 
change are  the  following:  (1)  The 
official  documents,  parliamentary, 
administrative,  which  are  published 
in  the  country  of  their  origin;  (2) 
the  works  executed  by  order  and 
at  the  expense  of  the  Governments ; 
(3)  the  publications  of  academies 
and  learned  societies,  of  universi- 
ties and  schools,  as  far  as  the  Gov- 
ernments shall  be  able  to  obtain 
them. 

Art.  3.  Eacli  bureau  shall  cause 
to  be  printed  a  list,  as  complete  as 
possible,  of  the  publications  that 
it  is  able  to  i)lace  at  the  disposal 
of  the  contracting  states. 

That  list  shall  be  corrected  and 
completed  each  year,  and  regularly 
addressed  to  all  the  bureaus  of  ex- 
change. 

Art.  4.  The.bureaus  of  exchange 
will  arrange  between  themselves 
the  number  of  copies  which  in  cer- 
tain cases  they  may  demand  and 
furnish. 

Art.  5.  The  bureaus  of  ex- 
changes will  determine  among 
themselves  the  models  of  packages 
of  different  publications. 

Art.  6.  Shipments  shall  be  made 
directly  from  bureau  to  bureau. 
Uniform  models  and  formulas  for 
the  invoices  of  the  contents  of  the 
cases,  as  well  as  for  all  administra- 
tive correspondents'  requests  and 
acknowledgments  of  reception, 
&c.,  shall  be  adopted. 

Art.  7.  For  shipments  to  foreign 
countries,  each  state  assumes  the 
cost  of  packing  and  of  transporta- 
tion to  destination  and  for  coun- 
tries beyond  the  sea  to  the  port  of 
debarkation. 


Am'^ndmentH  made  to  the  drafts 
agreed  upon  by  the  conference  of 
1880. 


Without  alteration. 


The  words  ^^with  subsidies^  have 
been  omitted  from  the  second  para- 
graph. 


The  second  paragraph  of  this 
article  replaces  the  fourth  article 
of  the  draft  of  1880. 


Article  5  of  the  draft  of  1880. 


Art.  6  of  the  draft  o£  1880. 


Art.  7  of  the  convention  of  1880. 


Art.  8  of  the  draft  of  1880. 
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Abt.  8,  §  1.  Bureaus  of  ex- 
chauges  may  in  an  official  capac- 
ity serve  as  the  intermediary  be- 
tween the  Parliaments,  the  admin- 
istrations, and  the  learned  societies 
of  the  contracting  states  for  the  re- 
ception and  forwarding  of  their 
pnblications. 

§  2.  It  remains,  however,  well 
understood  that  in  such  cases  the 
duty  of  the  bureaus  of  exchanges 
will  be  confined  to  the  transmis- 
sion free  of  cost  of  the  works  ex- 
changed, and  that  those  bureaus 
will  not  in  any  manner  take  the  in- 
itiative to  bring  about  the  estab- 
lishment of  such  relations  between 
the  parliaments,  administrations, 
and  learned  societies  of  foreign 
countries. 

Abt.  9.  These  provisions  apply 
only  to  document's  and  works  pub- 
lished after  the  date  of  the  present 
convention.  It  is  nevertheless  de- 
sirable that  the  contracting  states 
should  endeavor  to  obtain  the  pre- 
ceding series  or  volumes,  so  that 
a  coraplfte  set  of  each  collection  at 
least  should  be  found  in  one  of  the 
libraries  in  each  st4ite. 

Art.  10  [New].  The  respective 
Governmen  ts  agree  furth er  to  cause 
to  be  sent  to  the  legislative  cham- 
bers of  each  contrac^ting  state,  as 
soon  as  they  are  published,  and 
without  passing  through  the  inter 
mediary  of  the  bureaus  of  ex- 
changes, a  copy  of  the  official  jour- 
nal and  of  the  parliamentary  docu- 
ments and  annals. 

Art.  11.  The  states  which  have 
not  taken  part  in  the  present  con- 
vention are  admitted  to  adhere  to 
it  upon  making  the  request. 


This  adhesion  is  to  be  notified  to 
the  Belgian  Government  through 
the  diplomatic  channel  and  by  the 
latter  Government  to  all  the  other 
states  signing  it. 

Abt.  12.  The  present  conven- 
tion shall  be  ratified  and  the  rati- 
fications exchanged  at  Brussels  as 
soon  as  it  is  practicable.    It  is  con- 


§  1  is  a  reproduction  of  Article  9 
of  the  former  draft,  to  which  have 
been  added  the  words  Parliament 
et  admiyiistration. 


§  2  is  new. 


The  amendments  to  the  forego- 
ing articles  were  requested  by  the 
French  Government. 


Art.  10  of  the  draft  of  1880. 


Proposed  by  the  Belgian  Gov- 
ernment. 


These  last  two  articles  did  not 
form  part  of  the  text  agreed  on  in 
1880 ;  they  have  been  adopted  by 
the  department  of  foreign  affairs 
of  Belgium  at  the  same  time  as  the 
introductory  formula  of  such  dip- 
lomatic documents. 

It  is  not  deemed  necessary  to 
here  reproduce  that  preamble  in 
which  all  the  contracting  states 
should  be  enumerated. 


I 
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clnded  for  ten  years  from  the  day 
of  the  exchange  of  ratifications,  and 
it  shall  remain  in  force  beyond  that 
time  so  long  as  one  of  the  Govern- 
ments shall  not  have  declared  six 
months  in  advance  that  it  de- 
nounces the  same. 

(Inclosure  5,  6,  omitted.) 
llnolosure  T.—Translation.]— Final  protocol  of  a  conferbncs  signed  bt  all  thh 

DSLBOATB8. 

The  undersigned  delegates  of  Austria-Hangary,  of  Belgium,  of  Spain, 
of  Brazil,  of  the  United  States  of  America,  of  France,  of  Italy,  of  Por- 
tugal, of  Eonmania,  of  Servia,  and  of  Switzerland,  met  at  Brussels  on 
the  10th  of  April,  1883,  with  a  view  of  preparing  an  interuational  con- 
vention, having  for  its  object  the  exchanges  of  official  documents  and 
literary  and  scientific  publications. 

As  a  result  of  the  deliberations  recorded  in  the  minutes  of  their 
meetings,  they  have  signed  a  draft  of  the  convention  annexed  to  the 
present  final  protocol,  marked  A.  They  agreed  to'  submit  it  to  the  ap- 
probation of  their  respective  Governments. 

The  undersigned  deem  it  proper  to  remark  that  in  preparing  this  draft 
of  a  convention  the  delegates  of  the  Governments  represented  at  the 
conference  sought  to  attain  two  quite  distinct  ends. 

1.  To  centralize  as  much  as  possible  in  a  single  library  in  each  of 
their  countries  all  those  official  documents,  parliamentary  and  admin- 
istrative, that  the  contracting  Governments  publish,  and  such  of  the 
publications  of  the  learned  bodies,  and  of  the  literary,  scientific,  artistic, 
&c.,  societies,  as  they  may  be  able  to  procure. 

2.  To  facilitate  for  these  learned  societies  in  all  countries  the  means 
of  exchanging  their  publications  among  themselves. 

The  r61e  of  the  contracting  countries  will  therefore  be  twofold ;  on 
the  one  hand  initiative,  corresponding  to  the  formal  obligation  to  furnish 
the  documents  emanating  from  them;  on  the  other  hand,  a  rdle  of  vol- 
untary intermediary  in  the  assistance  which  they  will  accord  at  their 
pleasure  to  learned  societies  and  bodies  of  all  sorts  for  the  establishment 
of  relations  with  similar  institutions  in  foreign  countries. 

In  the  opinion  of  the  delegates  such  assistance  should  always  remain 
purely  friendly  and  officious.  The  obligation  to  exchange  extends  in 
no  respect  to  the  independent  associations ;  but  the  Governments  may 
demand  in  return  for  the  services  they  render  to  those  societies,  as  in- 
intermediaries  and  for  the  free  transportation  which  they  accord  them, 
a  certain  number  of  documents  which  will  increase  the  number  of  those 
which  the  bureaus  of  exchange  have  for  the  purpose  of  sending  abroad. 

The  undersigned  delegates  of  Austria-Hungary,  of  Belgium,  of  Brazil, 
of  Spain,  of  Italy,  of  Portugal,  of  Boumania,  and  of  Servia,  considering 
the  utility  of  direct  and  prompt  exchanges  of  parliamentary  documents 
between  the  legislative  assemblies  of  the  different  states,  have,  moreover, 
signed  the  draft  of  a  convention  annexed  to  this  final  protocol,  marked 
B.  They  agree  to  submit  it  at  the  same  time  as  the  dratii  of  the  general 
convention,  marked  A,  to  the  approbation  of  their  respective  Govern- 
ments. 

The  undersigned  delegates  of  France,  while  recognizing  the  incon- 
testable advantage  of  rapid  exchanges  among  the  various  Parliaments, 
and  the  exceptional  interest  which  the  international  conference  may 
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a«8ign  to  tbem,  deem  that  those  exchanges  do  not  require  to  be  direct, 
that  they  may  be  very  rapidly  made  by  the  bureaus  of  exchanges,  and 
that  they  should  remain  entirely  free  for  the  Parliaments.  The  dele- 
gates of  Fnince  think  that  it  would  have  sufficed  to  express  the  wish 
of  the  chambers,  and  to  render  them  regular. 

The  undersigned  delegates  of  the  United  States  of  America  and  of 
Switzerland  share  this  opinion. 

Finally,  before  separating  the  conference  expresses  the  wish  that  the 
contracting  states  shall  endeavor  to  obtain  the  series  or  volumes  pub- 
Hshed  prior  to  the  date  of  the  general  convention,  s«  that  a  complete 
set  of  each  collection  will  be  found  in  at  least  one  library  in  each  state. 

In  testimony  whereof  the  undersigned  delegates  have  drawn  up  the 
present  final  protocol  and  have  set  their  signatures  thereto. 

Done  at  Brussels  the April,  1883. 

The  signatures  of  the  delegates  of  Austria- Hungary,  Belgium,  Brazil, 
Spain,  United  States  of  America,  France,  Italy,  Portugal,  Boumania, 
Servia,  and  Switzerland  follow. 

[Iiiclo8ure  8, — Tranfllatioo.] — (A.) — Draft  of  convention  sicinbd  by  all  the  drue- 

GATKS  to  the  CONFEKBNCE  AT  BRUSSELS,   APRIL,   1883. 

Abtigle  1.  There  shall  be  established  in  each  of  the  contracting 
states  a  bureau  charged  with  the  duty  of  the  exchanges. 

Art.  2.  The  publications  which  the  contracting  states  agree  to  ex- 
change are  the  following:  (1)  The  official  documents,  parliamentary 
and  administrative,  which  are  published  in  the  country  of  their  origin ; 
(2)  The  works  executed  by  order  and  at  the  expense  of  the  Governments. 

Art.  3.  Each  bureau  shall  cause  to  be  printed  the  list  of  the  publica- 
tions that  it  is  able  to  place  at  the  disposal  of  the  contracting  states. 

That  list  shall  be  coi-rected  and  completed  each  year  and  regularly 
addressed  to  all  the  bureaus  of  exchanges. 

Art.  4.  The  bureaus  of  exchanges  will  arrange  between  themselves 
the  number  of  copies  which  they  may  demand  and  furnish. 

Art.  5.  The  shipments  shall  be  made  directly  from  bureau  to  bureau. 
Uniform  models  and  formulas  for  the  invoices  of  the  contents  of  the 
cases,  as  well  as  for  all  administrative  correspondence,  requests,  and 
acknowledgments  of  reception,  &c.,  shall  be  adopted. 

Art.  6.  For  shipments  to  foreign  countries,  each  state  assumes  the 
cost  of  packing  and  of  transportation  to  destination.  When,  however, 
the  shipment  is  made  by  sea,  special  acknowledgments  shall  determine 
the  proportion  of  each  state  in  the  cost  of  transportation. 

Art.  7.  (§  1.)  The  bureaus  of  exchanges  will  serve  as  the  official  in- 
termediaries between  the  learned  bodies  and  the  literary,  scientific,  &o., 
societies  of  the  contracting  states  for  the  reception  and  forwarding  of 
their  publications. 

(§  2.)  It  remains,  however,  well  understood  that,  in  such  cases,  the  duty 
of  the  bureaus  of  exchanges  will  be  confined  to  the  transmission  free  of 
cost  of  the  works  exchanged,  and  that  those  bureaus  will  not  in  any 
manner  take  the  initiative  to  bring  about  the  establishment  of  those 
relations. 

Art.  8.  These  provisions  apply  only  to  the  documents  and  works  pub- 
lished after  the  date  of  the  present  convention. 

Art.  9.  The  states  which  have  not  taken  part  in  the  present  con- 
vention are  admitted  to  adhere  to  it  upon  making  the  request. 

This  adhesion  is  to  be  notified  to  the  Belgian  Government  through 
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the  diplomatic  ckannel  and  by  the  latter  Government  to  all  the  other 
states  signing  it. 

Art.  10.  The  present  convention  shall  be  ratified  and  the  ratifications 
exchanged  at  Brussels  as  soon  as  practicable.  It  is  concluded  for  ten 
years  from  the  day  of  the  exchange  of  the  ratifications,  and  it  shall  re- 
main in  force  beyond  that  time,  as  long  as  one  of  the  Governments  shall 
not  have  declared  six  months  in  advance  that  it  denounces  the  same. 

(The  signatures  of  the  delegates  of  Austria-Hungary,  Belgium,  Brazil, 
Spain,  United  States  of  America,  France,  Italy,  Portugal,  Roumania, 
Servia,  Switzerland,  follow.) 

llncloeure  9.— Translation.]— (B.)—Drai?^  of  convention  for  the  immediate  ex- 

CUAls'GE  OF  PARLIAMENTARY  DOCUMENTS. 

Brussels,  April,  1883. 

Article  1.  Apart  from  the  obligations  arising  from  article  2  of  the 
general  convention  of  April,  1882,  concerning  the  exchange  of  official 
documents  and  of  scientific  and  literary  publications,  the  respective 
Governments  agree  to  cause  to  be  forwarded  to  the  legislative  cham- 
bers of  each  of  the  contracting  states,  as  soon  as  they  are  published,  a 
copy  of  the  official  journal  and  of  the  parliamentary  annals  and  doca- 
luents  which  are  made  public. 

Art.  2.  The  states  which  have  not  taken  part  in  the  present  conven- 
tion are  admitted  to  adhere  thereto  upon  requesting  it. 

This  adhesion  is  to  be  notified  by  the  diplomatic  channel  to  the  Bel- 
gian Government  and  by  the  latter  Government  to  all  the  other  states 
signing  it. 

Art.  3.  The  present  convention  shall  be  ratified  and  the  ratifications 
exchanged  at  Brussels,  as  soon  as  practicable.  It  is  concluded  for  ten 
years  from  the  day  of  the  exchange  of  the  ratifications,  and  it  shall  re- 
main in  force  beyond  that  time,  so  long  as  oue  of  the  Governments  shall 
not  have  declared  six  months  in  advance  that  it  denounces  the  same. 

(The  signatures  of  the  delegates  of  Austria-Hungary,  of  Belgium,  of 
Brazil,  of  Spain,  of  Italy,  of  Portugal,  of  Boumania,  and  of  Servia  fol- 
low.) 


Remarl'8  by  Mr.  Bochmer^  on  the  proceedings  of  the  Brussels  Conference. 

I  The  principal  desire  of  the  delegates  to  the  conference  at  Brussels 
(at  least  of  those  of  European  powers)  appears  to  have  been  to  central- 
ize— by  the  establishment  of  bureaus  of  exchange — in  a  single  library 
iu  each  of  their  countries  all  the  official  documents,  parliamentary  and 
administrative,  which  the  contracting  Governments  publish,  and  those 
I)ublication8  of  the  learned  bodies  and  of  literary,  scientific,  and  artistic 
societies,  &c.,  which  they  may  be  able  to  procure. 

Although  M.  Charmes  (delegate  from  France)  said,  "  To  confide  to  an 
institution  the  exchange  of  all  that  may  interest  science  is  a  chimera^  or^  at 
least,  a  very  cojnplicated  affair, ^^  the  Smithsonian  Institution  has  shown 
that  such  a  thing  is  possible,  and  had  the  Institution  the  necessary 
means  it  would  not  be  a  very  difficult  task,  with  its  experience  of  thirty- 
four  years  and  constant  improvements  on  the  system,  to  demonstrate  the 
feasibility  of  a  universal  exchange,  comprising  all  scientific  societies  in 
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the  world.  The  increase  to  its  library,  from  this  source,  during  the  year 
has  beeu  11,789  books,  and  its  total  number  of  books  received  from  the 
exchange  of  its  publications  with  scientific  establishments  abroad  since 
it*  organization  now  represent  177,420  books.  The  number  of  packages 
received  from  abroad  for  scientific  establishments  and  individuals  in  the 
United  States  and  British  America  during  the  year  1882  is  8,359  pack- 
ages, and  a  total  of  103,124  packages  since  the  introduction  of  the 
exchange  system.  The  packages  sent  abroad  through  this  channel  in 
1882  were  58,047,  representing  a  bulk  of  2,950  cubic  feet,  and  the  entire 
transmissions  abroad  from  the  United  States  since  introduction  of 
theexchauge  system  represents  a  bulk  of  35,525  cubic  feet,  weighing 
1,160,413  pounds. 

The  S3'stem  now  in  opemtion  in  its  methodical  and  businesslike  char^ 
acter  of  bookkeeping  could  readily  be  extended  so  as  to  meet  all  re- 
quirements and  include  every  known  society  in  the  world  desiring  ex- 
changes with  the  United  States. 

The  French  Government,  however,  does  not  appear  to  be  particularly 
anxious  to  promote  a  general  scientific  and  literary  exchange  to  any 
great  extent.  At  her  recjuest  Mr.  Charmes  intioduced  the  following 
modification : 

*'Jt  remainSy  hourever^  icell  understood  that  in  such  cases  (the  exchange 
between  societies)  the  duty  of  the  bureaus  will  be  confined  to  the  transmis- 
sionyfree  of  cost^  of  the  works  exchanged,  and  that  those  bureaus  will  not^ 
in  any  manner^  t-ake  the  initiative  to  bring  about  tlie  establishment  of  such 
relationsJ" 

The  GovernmentJS  of  Austria  and  Switzerland  express  themselves 
through  their  delegates  to  the  effect  that  the  bureaus  of  exchange  shall 
confine  themselves  to  the  exchange  of  Government  documents  and  leave 
the  exchange  between  societies  to  themselves. 

Mr.  Alviu,  of  the  Belgian  commission,  states: 

^^  There  is  a  bureau  of  exchanges  in  the  United  States,  the  Smithsonian 
Institution,  but  tchich,  not  being  official,  does  not  fully  answer  the  object 
we  aim  at.^ 

The  general  impression  of  the  delegates  at  the  conference  seems 
to  have  been  that  the  Smithsonian  Institution,  as  a  private  establish- 
ment, has  gradually  possessed  itself  of  the  exchanges,  both  of  scientific 
and  of  Government  documents,  without  authority,  and  cannot  be  con- 
sidered as  fully  responsible,  or  equal  to  the  bureaus  established  in  con- 
sequence of  the  convention.] 

Comments  on  the  Articles  of  Convention. 

[Art.  2.  This  article  in  its  original  form  was  to  include  as  (3)  The  pub- 
lications of  academies  and  learned  societies,  of  universities  and  schools,  as 
far  as  the  Oovernment  sJiall  be  able  to  obtain  them. 

This  paragrai>h  was  discussed  at  great  length  and  objected  to  by  the 
delegate  fipio  Switzerland  on  the  same  grounds  as  would  prevent  the 
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adhesion  of  the  United  States,  both  of  which  have  not  a  centralized 
Government  in  respect  of  public  instruction,  each  State  or  county  hav- 
ing a  separate  system. 

In  monarchical  countries  the  Grovernment  controls  the  majority  of 
educational  establishments  and  also  subsidizes  a  large  number  of  socie- 
ties. Their  publications,  therefore,  would,  in  a  measure,  be  available 
to  the  Oovernmeut  for  exchange  purposes.  But  the  case  does  not  apply 
to  a  republic. 

All  the  delegates  who  favored  the  passage  of  this  paragraph  gave  it 
only  a  secondary  importance ;  hence  its  defeat  was  easily  obtained. 

Art.  4.  It  was  suggested  to  furnish  as  many  as  15  or  20  copies  to  each 
bureau  to  enable  them  to  supply  the  principal  libraries.  This,  however, 
was  opposed  by  the  delegate  from  Austria-Hungary,  who  thinks  one 
copy  of  each  work  sufficient  for  each  country. 

The  Smithsonian  Institution,  on  behalf  of  Congress,  under  the  existing 
laws  could  not  give  more  than  one  copy  to  each  country,  and  even  at 
this  rate  only  8  copies  are  left  for  distribution. 

Art.  5.  The  question  of  forms,  receipts,  &c.,  appears  to  be  satisfac- 
torily settled  by  the  Smithsonian  blanks,  which  are  the  result  of  an 
experience  of  many  men  and  extending  over  many  years. 

Art.  6.  This  paragraph  has  been  opposed  by  the  Smithsonian  Insti- 
tution since  its  first  introduction  for  several  good  reasons,  which  were  ex- 
plained by  the  United  States  delegate  at  the  convention.  The  Smith- 
sonian Institution,  on  behalf  of  the  Government,  should  protest  against 
its  passage,  which  would  work  great  injustice  to  the  United  States. 

Art.  7  (Sec.  2).  The  delegates  of  Austria-Hungary  and  of  Switzerland 
explain  that  the  duty  of  the  bureaus  of  exchanges  should  be  confined 
to  Government  publications,  and  state  that  in  their  respective  countries 
the  scientific  societies  have  established  a  system  of  exchanges  between 
themselves. 

The  delegate  from  France  proposes  that  only  the  exchange  of  Gov- 
ernment documents  shall  be  obligatory,  while  the  bureaus  may  serve  as 
intermediary  for  the  exchange  of  the  others,  so  as  to  form  for  that  ex- 
change a  sort  of  well-organized  postal  service. 

To  the  Smithsonian  Institution,  the  greater  part  of  whose  library  has 
been  the  direct  result  of  exchange,  and  in  ^<  taking  the  initiative  to  bring 
about  the  establishment  of  those  relations"  (repudiated  by  the  2d  sec- 
tion of  the  7th  Article),  the  importance  to  itself,  no  less  than  to  the  great 
body  of  learned  societies,  of  the  liberal  interchange  of  scientific  transac- 
tions and  journals  is  too  well  recognized  to  be  lightly  surrendered. 

Another  supplementary  point  discussed  by  the  convention  and  ac- 
cepted by  all  the  delegates,  except  those  of  the  United  States,  France, 
and  Switzerland,  provides : 

Art.  1.  Apart  from  the  obligations  arising  from  Article  2  of  the  general 
convention  concerning  the  exchange  of  official  documents  and  of  scientific 
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and  literary  publicationSy  the  respective  Oovemments  agree  to  cause  to  he 
foTvocurded  to  the  legislative  chambers  of  each  of  the  contracting  states,  as 
goon  as  they  are  published,  a  copy  of  the  official  journal  and  of  the  par- 
liamentary annals  and  documents  which  are  made  public. 

This  article  of  agreement  cannot,  under  existing  circamstances^  be 
accepted  by  the  Smithsonian  Institution  on  behalf  of  the  (Government, 
owing  to  the  limited  number  of  copies  at  the  disposal  of  the  Institution. 
The  sendings  of  the  United  States  Government  publications  are  made 
in  the  comparatively  short  intervals  of  about  six  months,  and  contain 
all  the  documents  that  are  desired  in  two  copies  under  this  act.  This 
would  constitute  three  copies  to  each  bureau.  The  additional  number  of 
copies  could  only  be  obtained  by  special  act  of  Congress,  and  it  would 
be  an  unnecessary  expense,  both  in  cost  of  printing  and  transportation, 
without  giving  an  equivalent  advantage.] 


From  the  Department  of  SUxte  July  9, 1883,  to  the  Smithsonian  Institution. 

Sib:  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels, 
and  a  copy  of  the  completed  edition  of  the  proceedings  of  the  Brussels 
Conference  on  International  Exchanges,  to  which  it  refers ;  also,  a  copy 
of  the  ^^  note  from  the  British  Envoy  y^  therein  mentioned. 

I  am,  sir,  your  obedient  servant, 

John  Dayis, 
Acting  Secretary. 

From  the  Smithsonian  Institution,  July  10, 1883,  to  the  Hon.  John  Davis, 

Assistant  Secretary  of  State. 

Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  the  copy  of  the 
dispatch  from  the  United  States  minister  at  Brussels,  giving  the  results 
of  the  Brussels  Conference  on  International  Exchanges,  inclosed  with 
your  letter  of  May  15,  and  respectfully  return  the  same  herewith  in  ac- 
cordance with  your  request. 

Very  respectfully,  your  obedient  servant, 

Spenoer  F.  Bairi>. 

From  the  Smithsonian  Institution,  July  24, 1883,  to  the  Hon.  John  Davis, 

Acting  Secretary  of  State. 

Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  your  communica- 
tion of  July  9,  and  to  thank  you  for  the  copy  it  inclosed  of  the  proceed- 
ings of  the  Brussels  Conference  on  International  Exchanges. 

Very  respectfully,  your  obedient  servant*, 

Spencer  F.  Baird, 
H.  Mis.  69 10 
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From  the  Smithsonian  InstituHonj  August  20, 1883,  to  the  Hon.  John  Davis^ 

Acting  Secretary  of  State. 

Sir:  In  forwarding  here  a  special  commnnication  in  reference  to  the 
proposition  for  the  immediate  exchange  of  parliamentary  documents, 
I  beg  to  offer  some  general  remarks  upon  the  proceedings  of  the  Bel- 
gian convention. 

I  was  much  gratified  to  find  that  the  position  of  the  Smithsonian 
Institution  in  regard  to  the  expenses  of  the  transportation  of  packages 
was,  in  great  measure,  acceded  to.  As  suggested  by  Mr.  Bnelens,.  it  is 
usually  perfectly  practicable  to  arrange  for  the  prepayment  of  charges 
for  land  transportation  through  from  the  point  of  transmission.  The 
case  is  very  different  where  shipments  by  steamer  interpose;  and  it  is 
for  this  reason  that  the  Smithsonian  Institution  urges  that  delivery, 
free  of  expense,  should  terminate  at  the  port  of  embarkation,  rather 
even  than  at  the  port  of  debarkation,  although  the  latter  coald  perhaps 
be  arranged  for,  if  the  former  were  not  equally  convenient.  In  no  event 
can  it  agree  to  arrange  for  delivery  free  of  charge  at  the  ultimate  des- 
tination of  the  sending. 

The  Smithsonian  Institution  does  not  insist  on  delivery  to  consuls  of 
foreign  Oovemment«  at  the  shipping  ports,  although  this  is  a  conven- 
ience. It  is  quite  willing  to  deliver  directly  on  board  the  steamships, 
although  it  has  found  no  hesitation  whatever  on  the  part  of  any  foreign 
consuls  in  taking  charge  of  the  packages.  In  some  cases  these  parcels 
are  forwarded  by  Government  vessels  that  happen  to  be  in  port;  in 
others,  by  regular  foreign  steamship  lines  carrying  free  under  subsidies. 
In  all  cases  a  bill  of  lading  for  each  shipment  is  transmitted  direct  by 
the  Institution  to  the  agent  of  the  international  exchangp  in  the  coun- 
tries addressed. 

The  second  point  which  seems  to  have  involved  more  or  less  debate 
was  whether  the  system  of  exchange  should  include  the  publications 
of  the  Governments  only,  or  those  of  societies  and  individuals  generally. 

The  Smithsonian  Institution  agrees  with  those  who  take  the  more 
liberal  and  comprehensive  view,  as  the  increase  and  diffusion  of  knowl- 
edge depend  much  more  upon  the  interchange  of  information  in  regard 
to  scientific,  industrial,  and  technical  researches  than  upon  the  trans- 
mission of  the  publications  alone  of  the  several  Governments. 

It  was  solely  and  exclusively  for  the  distribution  and  exchange  of  its 
own  publications,  and  those  of  afiiliated  bodies,  that  the  Smithsonian 
Institution  undertook,  nearly  one- third  of  a  century  ago,  its  responsible 
duty,  and  unless  permitted  to  include  both  divisions  in  its  fimctions,  it 
would  prefer  to  confine  itself  to  the  more  comprehensive  and  original 
one. 

As,  however,  the  machinery  oi  administration  is  sufficiertly  elastic  to 
embrace  the  whole  subject,  and  the  additional  expense  attendant  com- 
paratively trifling,  there  appears  to  be  no  good  reason  for  a  duplication 
of  agencies.    It  is  fully  believed  by  the  Institution  that  a  cessation  of 
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its  general  system  of  exchanges  would  be  considered,  the  world  over,  a 
Tei7  disastroas  blow  to  the  cause  of  science  and  education. 

The  Institution  however  does  not  undertake  any  responsibility  in 
the  matter  beyond  transmitting  what  is  offered  to  it,  or  in  distributing 
what  comes  through  its  agencies;  although  it  is  frequently  called  upon 
to  make  out  lists  of  addresses,  both  in  America  and  elsewhere,  to  whick 
special  or  continued  publications  may  be  advantageously  supplied. 

I  may  say  in  this  connection  that  our  experience  of  the  administra- 
tion of  the  system  of  miscellaneous  exchanges  by  Government  bureaus 
has  not  been  satisfactory.  In  nearly  all  cases  where  we  have  changed 
our  agency  from  that  of  a  bookseller,  or  other  private  party,  to  that  of 
an  international  bureau,  there  have  been  energetic  and  earnest  expres- 
sions of  dissatisfaction  in  regard  to  the  latter.  This,  however,  will 
doubtless  be  remedied  with  time  and  experience. 

Beferring  to  the  expression  of  Minister  Fish's  regrets  as  to  the  absence 
of  American  publications  among  the  1,100  or  1,200  periodicals  in  the 
reading  room  of  the  Boyal  Library  of  Brussels,  there  would  appear  to  be 
DO  particular  obligation  on  the  part  of  the  publishers  of  such  journals 
in  Uie  United  States  to  forward  them  to  any  one  library  other  than  in 
exchange,  or  in  return  for  a  proper  compensation. 

Very  respectfully,  your  obedient  servant, 

Spenoer  F.  Baird. 

From  the  8miths<mian  Institutiauy  August  20,  1883,  to  the  Hon.  John 

DaviSj  Acting  Secretary  of  State. 

Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  communication 
of  July  24,  inclosing  a  second  copy  of  a  dispatch  from  Minister  Fish, 
of  the  24th  April,  in  reference  to  the  proceedings  of  the  Convention  ou 
International  Exchanges,  held  in  Brussels  during  the  present  year. 

The  proposition  for  this  supplemental  exchange  of  parliamentary  doc- 
uments involves  the  transmission  from  Washington,  to  all  nations  giv- 
ing their  adhesion  to  the  same,  of  copies  of  the  Congressional  Becord, 
of  all  bills  and  joint  resolutions,  and  of  official  reports  made  by  Con- 
gress, day  by  day  as  they  come  from  the  press;  but  does  not  include 
the  publications  of  the  Departments,  which  are  embraced  in  the  general 
system  of  distribution  by  the  Smithsonian  Institution. 

This  will  involve  the  procuring  of  a  second  set  of  the  publications  in 
question  for  the  legislature  of  each  Oovernment,  in  addition  to  that 
which  is  now  furnished  to  a  designated  depositary. 

It  will  be  impossible  to  promise  such  a  second  set  of  legislative  pub 
lications  to  a  considerable  number  of  addresses  without  ascertaining 
the  views  of  the  Joint  Library  Committee  of  Congress  in  regard  to  it. 
This  body,  however,  already  has  the  power  to  enter  into  the  arrange- 
ment, as  existing  law  directs  the  Public  Printer,  in  addition  to  the  reg- 
ular number  of  fifty  sets,  to  furnish  fifty  additional  copies  of  any  work- 
that  may  be  indicated  by  the  aforesaid  committee  as  needed  for  purpo- 
ses of  international  exchange. 
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At  present  all  the  Governments  of  the  several  coontries  engaged  in 
this  system  of  international  exchanges  have  indicated  some  pablic  li- 
brary as  the  recipient  of  what  may  be  sent  from  the  CTnited  States, 
and  in  most  cases  the  actual  agent  of  collection  and  distribution.  The 
transmissions  themselves,  however,  are  made  by  an  international  boreaa. 

To  make  daily  sendings  of  the  publications  in  question  would  involve 
much  additional  trouble  and  very  great  expense  for  postage;  and  I 
would  suggest  that  the  State  Department  take  the  necessary  measures 
to  bring  to  the  notice  of  the  International  Postal  Union  the  propriety 
of  considering  all  matter  of  this  kind  as  privileged,  and  to  be  forwarded 
iree.  As  all  the  great  nations  of  the  world  are  members  of  the  Union, 
and  each  Grovernment  collects  its  postages  in  advance,  it  will  simply 
amount  to  the  relinquishing  by  each  of  the  postal  charges  on  its  own 
official  matter.  It  would  seem  quite  proper,  in  addition,  that  the  frank 
shouMl  extend  to  all  official  correspondence  of  the  United  States  Oov- 
ernment  with  parties  outside  of  its  limits,  although  American  members 
of  the  Postal  Convention  appear  to  have  been  largely  instrumental  in 
preventing  this  simplification  of  the  official  intercourse. 

In  view  of  all  these  circumstances,  it  would,  I  think,  be  quite  proper 
to  notify  Minister  Fish  that,  while  the  United  States  accepts  the  general 
principle  of  this  supplementary  exchange,  formal  action  and  participa- 
tion must  b^  deferred  until  the  pleasure  of  the  Joint  Committee  of  the 
Xibrary  of  Congress  can  be  ascertained. 

In  this  connection  I  would  inquire  whether  it  might  not  simplify  mat- 
ters to  deliver  to  the  agents  in  Washington  of  the  respective  Govern- 
ments the  publications  to  be  forwarded  under  this  regulation.  In  the 
contrary  event,  each  country  should  be  requested  to  designate  a  specific 
address  to  which  the  publications  in  question  should  be  transmitted. 

I  may  mention  that  at  present  a  definite  exchange  of  the  publications 
in  question  has  already  been  indicated  through  the  Smithsonian  Insti- 
tution between  the  United  States  House  of  Bepresentatives  and  the 
Legislative  Chambers  of  France,  in  virtue  of  a  proposition  to  that  effect 
from  France,  and  formally  accepted  by  resolution  of  the  House  of  Bep- 
resentatives. These,  however,  are  sent  in  bulk,  or  by  sessions,  and  not 
day  by  day  as  proposed. 

Very  respectfiilly,  your  obedient  servant, 

Spengeb  F.  Baird. 

From  the  Department  of  State,  September  26, 1883,  to  the  Smithsonian 

Institution. 

SiB:  Acknowledging  the  receipt  of  various  letters  from  you  bearing 
date  the  20th  Augast  last,  touching  different  features  of  the  question 
of  the  international  exchange  of  documents,  which  formed  the  subject 
of  consideration  at  a  recent  conference  in  Brussels,  I  beg  to  inclose  here- 
with a  printed  report  of  the  proceedings  of  the  conference,  and  to  ob- 
serve that  the  Belgian  Government  informs  the  Department  thrrmgh  its 
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minister  here  that  it  adheres  to  the  two  drafts  of  a  convention  marked 
respectively  A  and  B,  and  to  the  final  report  of  the  deliberations  of  the 
conference  [pp.  36  et  seq,  of  the  inclosed  pamphlet],  and  expresses  a 
desire  to  learn  the  attitude  of  the  United  States  with  respect  to  these, 
oonclasions  at  the  earliest  convenient  date,  in  order  that  the  conference 
which  is  to  adopt  the  final  arrangement  may  be  convoked  with  little 
delay. 

Although  the  view  already  stated  by  you  in  your  various  communi- 
cations of  August  24  are  apparently  ample,  it  seems  proper  that  the 
questions  thus  formally  submitted  by  the  Belgian  minister,  should  be 
referred  for  such  supplementary  consideration  of  the  Secretary  of  the 
Smithsonian  Institution  as  he  deems  it  pertinent  to  give. 

A  more  special  response  to  one  or  more  of  your  letters  of  August  24 
will  doubtless  soon  be  prepared. 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secretary, 

From  the  Smithsonian  Institution^  October  4,  18S3,  1o  the  Hon.  John 

Davis  J  Acting  Secretary  of  State, 

Sib  :  I  have  just  received  at  this  place  your  letter  of  the  26th  of  Sep- 
tember asking  a  formal  consideration  of  paragraphs  A  and  B  and  the 
general  conclusions  of  the  report  of  the  conference  in  regard  to  inter- 
national exchanges  held  at  Brussels. 

In  compliance  therewith  the  Smithsonian  Institution  recommends 
the  acceptance  of  section  A  in  its  actual  form,  and  begs  to  express  its 
willingness  to  carry  out  the  provisions  thereof  as  far  as  the  means  at 
its  command  will  allow.  More  than  one  series  of  Government  publica- 
tions cannot  at  present  be  promised  to  any  one  foreign  Government. 

The  latitude  permitted  by  Article  6  in  refei*ence  to  shipments  by  sea 
removes  the  objection  made  to  the  previous  agreement. 

So  far  as  the  class  of  beneficiaries  referred  to  in  Article  7  is  concernedy 
the  Institution  reserves  the  right,  as  a  branch  of  its  own  original  system^ 
to  use  such  additional  agencies  of  distribution  as  it  may  deem  proper^ 
since  exi)erience  has  shown  that  in  some  cases  at  least  these  are  the 
more  expeditious  channels  of  transmission.  The  same  reservation  is 
made  in  reference  to  the  service  between  scientific  men  in  America  and 
those  elsewhere ;  between  individuals  and  public  libraries,  as  also  in 
connection  with  the  interchange  of  specimens  of  natural  history,  for 
none  of  which  is  provision  made  as  recommended  by  the  Institution 
subject  to  the  approval  and  co-operation  of  Congress. 

The  general  conclusions  of  the  conference,  as  indicated  on  page  36  of 
the  pamphlet  (herewith  returned),  are  satisfactory  to  the  Institution; 
but  modifications  may  be  found  necessary  in  carrying  the  system  into 
full  operation. 

I  liave  the  honor,  &c.,  &c.,  Spencer  F.  Baird. 
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LIST  OF  OFFIOIAL  PUBLIO ATIONS  BEOBIYBD  FBOM  THE  PX7BLIG  PBIKTBB 

DUBING  THE  YEAB  1883. 

AGRICULTURAL  DRPARTMSNT. 

Artesian  wells  npon  the  great  plains.    37  p.  and  map.    8yo.    Paper. 

Preliminary  report  on  the  forest  trees  of  the  Mississippi  Valley,  and  tree  planting  on 
the  plains.    45  p.    8yo.    Paper. 

Besnlts  of  field  experiments  with  Tarioas  fertilizers.  By  Prof.  W.  0.  Atwater,  Ph.  D. 
183  p.  8yo.  Paper. 

Annual  report  1881-'82.  704  p.  8yo.  Cloth. 

Cnltnre  of  the  date.  ByW.G.Klee.  25  p.  8vo.  Paper. 

Euoooragement  to  the  sorghum  and  beet  sugar  industry.  A  record  of  practical  ex- 
periments conducted  under  the  direction  of  the  Commissioner  of  Agriculture. 
64  p.  8vo.  Paper. 

Investigation  of  sorghum  as  a  sugar  producing  plant.  Season  1882.  Peter  Collier.  68 
p.  8vo.  Paper. 

Contagious  diseases  of  domesticated  animals.  Investigations  by  the  Department  of 
Agriculture.  271  p.  8vo.  Paper.  i 

Special  Beporti. 

Ko.  52.  Beport  on  yield  per  acre  of  cotton,  com,  potatoes,  and  other  field  crops,  with 
comparative  product  of  fruits;  also  local  freight  rates  of  transportation  com- 
panies. November,  1882.   109  p.  8vo.  Paper. 

No.  53.  Beport  upon  product  and  price  of  principal  crops  of  1882.  Also  freight  rates 
of  transportation  companies,  including  changes  of  the  winter  tariff.  December, 
1882.  79  p.  8vo.  Paper. 

No.  54.  Sorghum  sugar  industry.  Address  of  the  Hon.  George  B.  Loring  before  the 
Mississippi  Valley  Cane-Growers  Association.     Saint  Louis,  Mo.,  December  14, 

1882.  19  p.  8vo.  Paper. 

No.  55.  The  Grange.  Its  origin,  progress,  and  educational  purposes.  18  p.  8vo. 
Paper. 

No.  56.  Beport  upon  the  numbers  and  values  of  &nn  animals,  of  product  and  qual- 
ity of  cotton,  and  comparative  values  of  American  and  European  farm  imple- 
ments; also  ratos  of  transportation  in  Europe  and  the  United  States.    February, 

1883.  74  p.  8vo.   Pi^er. 

On  jiite  culture  and  the  importance  of  the  industry.    By  Prof.  S.  Waterhouse.  21  p. 

8vo.  Paper. 
No.  57.  Beport  on  the  distribution  and  consumption  of  com  and  wheat,  and  the  rates 

of  transportation  of  &rm  products.  March,  1883.  39  p.  8vo.  Paper. 
No.  58.  Beport  on  the  area  and  condition  of  winter  wheat,  and  the  condition  of  £uin 

animals.  Also  spring  rates  of  transportation  of  farm  products.  April,  1883b    46  p. 

8vo.  Paper. 
No.  59.  Beport  of  condition  of  winter  grain,  the  progress  of  cotten  planting,  and  esti- 
mates of  cereals  of  1882,  with  freight  rates  of  transportation  companies.     May, 

1883.  65  p.  8vo.  Paper. 
Ko.  60.  Beport  of  acreage  of  spring  grain  and  cotton,  the  condition  of  winter  wheat, 

and  European  grain  prospects,  with  freight  rates  of  transportation  companies. 

June,  1883.  56  p.  dvo.  Paper. 
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No.  61.  Beport  on  the  area  of  com,  potatoes,  and  tobaooo,  and  the  condition  of  grow- 
ing crope  in  the  United  States  and  Europe,  with  a  report  on  rates  of  transporta- 
tion. Jolj,  1883.  48  p.  8vo.  Paper. 

No.  62.  Observations  on  the  soils  and  products  of  Florida.  By  William  Sannders.  90 
p.  8vo.  Paper. 

No.  ea.  The  Grasses  of  the  United  States.  By  Dr.  George  Yasey.  47  p.  8yo.  Paper. 

Ko.  64.  Beport  on  condition  of  crops,  American  competition,  and  freight  rates  of  trans- 
portation companies.  Angnst,  1883.  80  p.  8to.  Paper. 

No.  66.  Beport  on  condition  of  crops,  and  freight  rates  of  transportation  companies. 
September,  1883.  56  p.  8yo.  Paper. 

Divition  of  EtUamologjf, 

Bulletin  No.  1.  Beports  of  experiments,  chiefly  with  kerosene,  upon  the  insects  injuri- 
ously affecting  the  orange  tree  and  the  cotton  plant.    68  p.    Svo.    Paper. 

Bulletin  No.  2.  Beports  of  observations  on  the  Bocky  Mountain  locust  and  chinch 
bug,  together  with  extracts  from  the  correspondents  of  the  division  on  miscel- 
laneous insects.  36  p.  8vo.    Paper. 

Bulletin  No.  3.  Beports  of  observations  and  experiments  in  the  practical  work  of  the 
division  made  under  the  direction  of  the  Entomologist.  75  p.,  and  plates.  8vo. 
Paper. 

Chemical  Divi$ian.  \ 

Bulletin  No.  1.  An  investigation  of  the  composition  of  American  wheat  and  com.  By 
Clifford  Bichardson,  assistant  chemist.    69  p.    8yo.    Paper. 

DiviBion  ofStatiatics  (new  series). 

Beport  No.  1.  Beport  on  condition  of  crops,  yield  of  grain  per  acre,  and  on  freight 
rates  of  transportation  companies.      October,  1883.     28  p.     8vo.    Paper. 

Beport  No.  2.  Beport  on  yield  of  crops  per  acre,  on  the  progress  of  sorghum  growing, 
the  crops  of  Europe,  and  on  freight  rates  of  transportation  companies.  November, 
1883.    59  p.    8vo.    Paper. 

MiaeellaHeotu, 

Special  Beport  No.  1.  Forest  trees  in  the  United  States.  Address  of  the  Hon.  George 
B.  Iioring,  before  the  American  Forestry  Congress,  at  Saint  Paul,  Minn.  August 
8, 1883.    41  p.    8vo.    Paper.  f 

AMBRICAK  ASSOCIATION  OF  THB  RED  GB06S. 

Constitution  for  State  and  Associate  Societies  of  the  Bed  Cross  of  the  Geneva  Con- 
vention.   With  notes.    10  p.    8vo.    Paper. 
History  of  the  Bed  Cross.    227  p.    8vo.    Paper. 

CIVIL  SERVICB  COMMISSION. 

<^vil  service  act,  rules  and  regulations.    18  p.    8  vo.    Paper. 
Amended  civil  service  rules.    8  p.    8vo.    Paper. 

COURT  OF  CLAIMS. 

Cases  decided  in  the  Court  of  Claims  at  the  December  term,  1881,  with  abstracts  of 
decisions  of  the  Supreme  Court  in  appeal  to  cases  from  October,  1881,  to  May, 
1882.  Beported  by  Charles  C.  Nott  and  Archibald  Hopkins.  Vol.  17.  499  p. 
8vo.  Paper.  Vol.  18,  December  term,  1882^83.  Beported  by  William  A.  Bich- 
ardson.   814  p.    8vo.    Paper. 
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UNITED  STATES  CONGRESS. 

Congieaaional  diiectory,  second  session,  Forty-seventh  Congress,  first  edition  corrected 

to  December  11,  1882.    176  p.    8vo.    Paper. 
Memorial  address.    Ferdinand  Wood.    February  28, 1881.    40  p.    8vo.    Cloth. 
Congressional  Record,  second  session  Forty-seventh  Congress.    Vol.  14.    Parts  1-4- 

3,777  p.    4vo.    Half  Russia.    Index  to  Vol.  14.    221  p.    8vo.    Half  Russia. 

HOUSE  OF  REPRESENTATIVES. 

Digest  and  manual  of  the  rules  and  practice  of  the  House  of  Representatives.    Sixth 

edition,  second  session  Forty-seventh  Congress.    4G1  p.    8vo.    Paper. 
Executive  documents: 

Second  session  Forty-sixth  Congress.    Vols.  2, 10, 14, 18, 20, 22.    8vo.    Sheep. 
Third  session  Forty-sixth  Congress.    Vols.  1,  5,  6,  9,  10,11,14,  15,28,29,30. 

8vo.    Sheep. 
First  session  Forty-seventh  Congress.    Vols.  5, 8, 13, 15, 19, 24.    8vo.    Sheep. 
House  Journal: 

First  session  Forty-seventh  Congress.    2,380  p.    8vo.    Sheep. 
Second  session  Forty-seventh  Congress.    834  p.    8vo.    Sheep. 
House  reports: 

First  sessioir  Forty-seventh  Congress.    Vols.  1, 5.    8vo.    Sheep. 
Miscellaneous  documents: 

Forty-fifth  and  Forty-sixth  Congresses,  1876-1880  inclusive.    Digest  of  elec- 
tion cases.    522  p.    8vo.    Sheep. 
First  session  Forty-seventh  Congress.    Vols.  1,  9, 11, 14, 24.    Parts  I  and  XL 
8vo.    Sheep. 

UNITED  STATES  SENATE. 

Senate  Journal : 

Special  session,  October  10, 1881,  and  first  session  Forty-seventh  Congress. 

1,750  p.    8vo.    Sheep. 
Second  session.  Forty-seventh  Congress,    742  p.    8yo.    Sheep. 
Executive  documents : 

Third  session  Forty-fifth  Congress.    Coast  Survey  Report,  June,  1878.    306 p. 
Appendices  and  maps.    8vo.    Sheep. 
,  Special  session,  October  10,  1881.    Proceedings  of  the  International  Sanitary 

Convention.    8vo.    Sheep. 
Miscellaneous  documents: 

Second  session  Forty-sixth  Congress.    Vol.  3.    840  p.    8vo.    Sheep.    Coast 

Survey  Report.    214  p.    32  maps.    4vo.    Sheep. 
Third  session  Forty-sixth  Congress,  and  special  session  Forty-seventh  Con- 
gress.   Vol.  1.    8vo.    Sheep. 
First  session  Forty-seventh  Congress.    Vol.  4. 

Second  session  Forty-seventh  Congress.    Nos.  33-85,  except  77  and  84.    8vo. 
Sheep.    Special  session,  October  10,  1881,  and  first  session  Forty-seventh 
Congress.    Vol.  2. 
Senate  reports: 

First  session  Forty-seventh  Congress.    Vols.  1, 2, 3.    8vo.    Sheep. 

INTERIOR  DBPARTBaSNT. 

Report  on  the  Hot  Springs  of  Arkansas.    By  Alonzo  Bell.    27  p.    8vo.    Paper. 

Laws,  regulations,  &.C.,  relating  to  the  Hot  Springs  Reservation.  1883.  25  p.  8vo. 
Paper. 

Register  of  the  Department,  corrected  to  April  25,  1883.    152  p.    8vo.    Paper. 

Register  of  the  Department,  corrected  to  July  15,  1883.    160  p.    8vo.    Paper. 

Supplementary  catalogue  of  books  added  to  the  library  of  the  Department  from  Feb- 
ruary 1,  1881,  to  June  30,  1883.    15  p.    4to.    Paper. 
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Cennu  OJHoe, 

Aiea  and  prodnot  of  cereals  grown  in  1879  as  returned  by  the  oensms  of  1880.    97  p. 
8to.    Paper. 

Bureau  of  Education. 

Bnlletin.    Natural  Boience  in  secondary  schools.    9  p.    8yo.    Paper. 

Bulletin.    High  school  for  girls  in  Sweden.    6  p.    8yo.    Paper. 

Cironlar  No.  4,  1882.    Industrial  art  in  schools.    By  Charles  G.  Leland.    37  p.    8vo. 

Paper. 
Cironlar  No.  5, 1882.    Maternal  schools  in  France.    14  p.    8vo.    Paper. 
C*renlar  No.  6,  1882.    Technical  instmction  in  France.    63  p.    8to.    Paper. 
Cironlar  No.  1, 1883.    Legal  provisions  respecting  the  examination  and  licensing  of 

teachers.    46  p.    8to.    Paper. 
Cironlar  No.  2,  1883.    Co-edacation  of  the  sexes  in  schools  of  the  United  States.    40  ^. 

8yo.    Paper. 
Circular  No.  3, 1883.    Proceedings  of  the  department  of  superintendence  of  the  Na- 
tional Educational  Association,  at  its  meeting  in  Washington,  February  20  and 

22,  1883.    81  p.    8yo.    Paper. 
Sketch  of  Philadelphia  normal  school  for  girls.    39  p.    Svo.    Paper. 
Historical  sketches  of  the  universities  and  colleges  of  the  United  States.    Edited  by 

Dr.  Franklyn  B.  Hough.    72  p.    8vo.    Paper. 
Articles  exhibited  in  the  Southern  exposition  of  1883,  at  Louisville,  Ky.,  from  the 

Museum  of  the  United  States  Bureau  of  Education.  ^H  p.    8vo.    Paper. 
Answers  to  inquiries  about  the  United  States  Bureau  of  Education,  its  work  and  hia- 

tory,  prepared  under  the  direction  of  the  Commissioner  by  Charles  Warren,  M» 

D.  29  p.    8vo.    Paper. 

General  Land  Office, 

Bestoration  of  lost  and  obliterated  comers.    March  18, 1883.    13  p.    8vo.    Paper. 
Decisions  of  the  Department  of  Interior  and  (General  Land  Office  in  cases  relating  to 

lands  and  land  claims.    From  July,  1881,  to  Jane,  1883.    669  p.    8vo.    Paper. 
Mining  laws  and  regplations  thereunder.    October  31, 1883.    36  p.    8vo.    Paper. 
Rules  of  practice  in  cases  for  the  United  States  district  land  offices,  the  General  Lan^ 

Office,  and  the  Department  of  the  Interior.    Approved  December  28,  1882.    16  p. 

8vo.    Paper. 
Instructions  to  special  agents  appointed  to  prevent  timber  depredations  on  Gk>v- 

emment  lands,  and  to  protect  the  public  timber  from  waste  and  destruction.    39 

p.    8vo.    Paper. 
Circular.    Instmction  relative  to  entries  under  the  homestead,  pre-emption,  and  tim- 
ber-culture laws.    March  20,  1883.    8  p.    8vo.    Paper. 
Circular  July  19, 1883.    In  regard  to  fencing  of  public  lands.    1  p.    8vo.    Paper. 
Circular.    Instructions  as  to  deposits  by  individnalB  for  the  survey  of  public  lands. 

September  15,  1883.    10  p.    8vo.    Paper. 

Indian  Office. 

Rules  governing  the  court  of  Indian  ofifenses.    8  p.    8vo.    Paper. 

Laws  and  regulations  relating  to  trades  with  Indian  tribes.    November  1, 1883.    10  p. 

8vo.    Paper. 
Peace  ratified  in  the  Creek  Nation.    Report  of  CommiBsioners  Clinton  B.  Fisk  and 

E.  Whittlesey,  Muskogee,  Ind.  T.    34  p.    8vo.    Paper. 

Report  on  the  condition  and  needs  of  the  Mission  Indians  of  California.    Made  by 
Special  Agents  Helen  Jackson  and  Abbot  Kinney.    35  p     8vo.    Paper. 
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National  MMeum. 

Balletin  No.  16.    Synopsis  of  the  fishes  of  North  Amerioa,  by  David  8.  Jordan  and 

Charles  H.Gilbert.    8to.    Paper. 
Bulletin  No.  24.   Check-list  of  North  American  reptilia  and  batrachia,  with  catalogue 

of  specimens  in  the  United  States  National  Museum,  by  H.  0.  Yarrow,  M.  D.  849 

p.    8yo.  Paper. 

Patent  Office. 

Bules  of  practioe.    Bevised  February  1,  1883.    8vo.    Paper. 

Bules  of  practice.    Bevised  November  15, 1883.    92  p.    8yo.    Paper. 

Decisions  of  the  Commissioner  for  the  year  1882.    594  p.    8vo.    Paper. 

Names  and  addresses  of  attorneys  practicing  before  the  United  States  Patent  Ofiloe, 

Washington,  D.  C.    26  p.    bvo.    Paper. 
tSupplemental  list  of  attorneys.    August  1,  1883.    10  p.    8vo.    Paper. 
Catalogue  of  additions  to  the  library  of  the  United  States  Patent  OffioOj  from  May  1, 

1878,  to  May  1, 1883.    452  p.    8yo.    Paper. 

Pension  Office. 

A  digest  of  the  laws  of  the  United  States  governing  the  granting  of  Army  and  Navy 
pensions  and  bounty-land  warrants;  decisions  of  the  Secretary  of  the  Interior, 
and  mlings  and  orders  of  the  Commissioner  of  Pensions  thereunder.  Compiled 
by  Calvin  B.  Walker.    314  p.    8vo.    Paper. 

A  treatise  on  the  practice  of  the  Pension  Bnreaa,  governing  the  a<]Uadioation  of  Army 
and  Navy  pensions,  being  the  nn written  practice,  formulated  by  Calvin  B.  Walker. 
129  p.    8vo.    Paper. 

Oeneral  instructions  to  special  examiners  of  the  United  States  Pension  Office.  Be- 
vised December  1,  1882.    44  p.    8vo.    Cloth. 

List  of  special  examiners,  May  14, 1883.    23  p.    8vo.    Paper. 

Boster  of  examining  surgeons  appointed  under  authority  of  the  Commissioner  of  Pen- 
sions.    138  p.    8vo.    Paper. 

COMMISSION  OF  FISH  AND  FISHERIB6. 

Forms  of  quarterly  returns  of  property.    80  p.    8vo.    Paper. 

DEPARTMENT  OF  JUSTICE. 

Begister  of  the  Department.    Corrected  to  July  1,  1883.    230  p.    8vo.    Paper. 

NATIONAL  BOARD  OF  HEALTH. 

Annual  report  for  the  year  1882.    43  p.    8vo.    Paper. 
Index  to  volume  3,  1881-^82.    Bulletin.    17  p.    4vo.    Paper. 

NAVY  DEPARTMENT. 

Navy  register : 

January  1,  1883.     186  p.    8vo.     Paper. 
August  1,  1883.    76  p.    8vo.    Paper. 

Theoretical  researches  on  the  effects  of  gunpowder  and  other  explosives,  by  M.  E.  Sar 
ron.    Translated  by  Liea tenant  Meigs,  U.  S.  N.    Part  1.    35  p.    8vo.    Paper. 

The  probability  of  hitting  an  object  of  any  form,  by  P.  Breger,  Captain  Navy  artil- 
lery.   Translated  by  C.  A.  Stone,  lieutenant,  U.  S.  N.    58  p.    8vo.    Paper. 

Acts  and  resolutions  relating  chiefly  to  the  Navy,  Navy  Department,  and  Biarine 
Corps,  passed  at  the  second  session  of  the  Forty-seventh  Congress.  1881-^82.  39  p. 
8vo.    Paper. 

Regulations  relating  t )  the  uniforms  of  the  officers  of  the  United  States  Navy.  Janu- 
ary 22,  1883.    14  p.    5  plates.    8vo.    Papers. 
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BegnlAtions  goyeraing  the  admiasion  of  candidates  into  the  Naval  Academy  aa  naval 

cadets.    1882-^83.    5  p.    Svo.    Paper. 
Specificationa  for  a  three-cylinder  horizontal  back-acting  oomponnd  screw-engine  for 

each  of  the  United  States  etoamen  ' '  Boston  "  and  ' '  Atlanta.''    48  p.   8y  o.   Paper. 
Specifications  for  two  direct-acting  compound  twin-screw  beam  engines  of  5,000-hoiBe 

power  for  the  United  States  steamer  **  Chicago."    46  p.    8yo.    Paper. 
Specification  for  steam  machinery  for  the  United  Stetes  dispatoh-boat  (1,500  tens). 

59  p.    8yo.    Paper. 
Compilation  of  laws  relating  te  the  Navy,  Marine  Corps,  d&c. ;  ftom  the  Bevised  Stat- 

ntea  and  sabseqnent  acts  to  March  3,  1883.    Prepared  by  John  W.  Hogg.    401  p. 

8to.    Paper. 

Bureau  of  NavigaiUm, 

American  Practical  Navigator,  being  an  epitome  of  navigation  and  nautical  astron- 
omy.   674  p. 
Usefol  tables  from  the  American  Practical  Navigator. 
Naval  scientific  papers  No.  10.    Discassions  on  iron  ships.    176  p.    13  plates.    8vo. 

paper. 
Naval  scientific  papers  No.  11.    Steel  for  shipbuilding.    208  p.  and  tebles.    8vo. 

Paper* 
Naval  scientific  papers  No.  12.    Papers  and  discussions  on  screw-propulsion.    222  p. 

Papers. 
Naval  professional  papers  No.  14.    Papers  and  discussions  on  experimento  with  steel. 

82  p.    8vo.    Paper. 
NaTal  professional  papers  No.  15.    Papers  and  discussions  on  ships  guns,  and  armor. 

Beprinted  from  various  sources.    119  p.  and  9  plates.    8vo.    Paper. 
Telegraphic  determination  of  differences  of  longitude  in  the  West  Indies  and  Central 

America.    By  Lieut. -Commander  F.  M.  Green.    12  p.    4vo.    Paper. 
Telegraphic  determination  of  longitudes  in  Japan,  China,  and  the  East  Indies.    By 
Lieut.-Commander  F.  M.  Green  and  C.  H.  Davis  and  Lieut.  J.  A.  NorriS|  U.  S. 
N.  1881-'U2.    73  p.    4yo.    Paper. 
Information  from  abroad: 

The  war  on  the  Pacific  coast  of  South  America  between  Chili  and  the  allied 

republics  of  Peru  and  Bolivia  in  1879-'81.    77  pages.    8vo.    Paper. 
Operations  of  the  French  Navy  during  the  rec^t  war  with  Tunis.    30  p. 

8vo.    Paper. 
Observations  upon  the  Korean  coast,  Japanese  and  Korean  porto,  and  Siberia, 
made  during  a  Journey  from  the  Arctic  stations  to  the  United  States, 
through  Siberia  and  Europe,  June  3  to  September  8,  1882.    163  p.    8vo. 
Paper. 
Coasto  and  islands  of  the  Mediterranean  Sea,  Part  lY,  compiled  from  various  sources, 

by  Lieut.  John  M.  Hawley,  U.  S.  N.    417  p.    8vo.    Paper. 
Aaimnth  tables,  prepared  by  Lieut.  S.  Schroeder  and  Master  W.  H.  H.  Southerland, 
U.  8.  N.    109  p.    4vo.    Paper. 

Hjfdrographio  Office, 

Charto  and  plans  published  during  the  quarters  ending — 
December  31, 1882.    7  p.    8vo.    Paper. 
Marc|i  31, 1883.    8  p.    8vo.    Paper. 
Nautical  Blonographs,  No.  4.    North  Atlantic  cyclones  of  August,  1883,  by  Lieut.  W. 

H.H.  Southerland,  U.S.N.    22  p.    4vo.    Paper. 
List  of  geographical  positions,  for  the  use  of  navigators  and  others.    Prepared  by 

Lieut.  Commander  F.  M.  Green,  U.  S.  N.    99  p.    4vo.    Paper. 
Publications  of  the  United  States  Hydrographio  Office  during  the  quarter  ending-* 
June  30, 1883.    8  p.    8vo.    Paper. 
September  30,  1883.    9  p.    8vo.    Paper. 
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Snpplement  to  pilot  chart  of  the  North  Atlantic  for  December.    11  p.    8yo.    Paper. 
Snpplement,  navigation  of  the  strait  of  Magellan.    19  p.    8yo.    Paper. 
Hydrographic  notices : 

1882.  Nos.  55-69  to  69  except  65,  and  index.    8yo.    Paper. 
1883.  N08.M6;  19;  22-47;  53-56;  56-69;  72.    8yo.    Paper. 
Notice  to  mariners: 

1882.  Nos.  33, 82, 91, 92, 94, 95, 97-124,  and  index  M24.    8to.    Paper. 

1883.  Nos.  1-11;  13-30;  32-38;  50;  52-61;  63-94;  96-137;  149;  153-180.    8vo. 
Paper. 

Bureau  of  Steam  Engineering 

Report  made  to  the  Board  of  Steam  Engineering,  Nayy  Department,  March  3, 1883, 
by  B.  F.  Isherwood,  Chief  Engineer,  U.  S.  N.,  on  the  hull,  engine,  and  boiler  of  the 
steam-yacht "  Siesta,  "constmcted  by  thcHerrsehof  Manufacturing  Company,  at 
Bristol,  R.  I.    62  p.  and  pL    8to.    Paper. 

Report  on  an  air  refrigerating  machine  for  applying  cold  dry  air  to  vessels,  hospitals, 
&c.,  made  to  the  bureau  April  6, 1883.    32  p.    8vo.    Paper. 

NauHodl  Almanac 

Catalogue  of  the  Library.    110  p.    8vo.    Paper. 

The  American  Nautical  Almanac  for  1884.    266  p.  and  tables.    8vo.    Paper. 

United  States  Naval  Academy. 
Annual  register : 

1882-'83.    76  p.    8vo.    Paper. 
1883-'84.    63  p.    8vo.    Paper. 
The  theory  of  the  construction  of  ordnance,  with  special  reference  to  the  resistance 

of  guns  to  tangential  strain.    31  p.    8vo.    Paper. 
Notes  on  navigation  and  the  determination  of  meridian  distances.    For  the  use  of 
naval  cadets  at  the  United  States  Naval  Academy.    145  p.  and  pi.    6mo.    Paper. 
Examination  papers,  1881  and  1882.    59  p.    8vo.    Paper. 

United  Slates  Naval  Ohaervatory, 

Washington  astronomical  and  meteorological  observations : 

1878.  Vol.  25.    4to.    Cloth. 

1879.  yoL26.    4to.    Cloth. 

POST-OFFICS  DSPAKTMRNT. 

Regulations  international  money-order  business  between  the  United  States,  Belgiumy 
and  Tasmania,  respectively.    8  p.    8vo.    Paper. 

Regulations  to  take  effect  July  2, 1883,  for  the  guidance  of  postmasters  in  the  trans- 
action of  international  money-order  business  between  the  United  States  and 
Portugal,  including  the  Azores  and  Madeira  Islands.    7  p.    8vo.    Paper. 

Regulations  and  instructions  for  the  transaction  of  the  postal-note  business,  to  take 
effect  September  3, 1883.    13  p.    8vo.    Paper. 

Instructions  to  railway  postal  clerks,  October  5, 1883.    37  p.    8vo.    Paper. 

Schedule  of  the  railway  post-offices  on  the  principal  through  mail-routes  of  the  United 
States.    Corrected  to  June  1, 1883.    72  p.    8vo.    Paper. 

Departmental  quarterly,  monthly,  and  daily  salary  pay  tables,  calculated  and  care- 
fully revised  by  Richard  T.  Bryan,  for  the  several  quarters  of  the  common  and 
leap  year,  showing  the  quarterly,  monthly  and  daily  pay  of  salaries  from  91,000 
to  $25,000  per  year.  Printed  by  order  of  the  Postmaster-General.  375  p.  4to. 
Paper. 
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8TATB  DBPARTMEMT. 


Regintei  of  the  Department.    Corrected  to  October  1, 1883.    109  p.    8yo.    Paper. 
The  Btatatee  at  large  of  the  United  Statee  of  America  from  December,  1881,  to  March| 

1883,  and  recent  treaties,  postal  conventions,  and  ezecative  proclamations.  YoL 

22.     1,147  p.    4to.    Sheep. 


SUPRKMB  COURT. 

Roles  of  the  Supreme  Court  of  the  United  States,  and  rules  of  practice  for  the  circuit 
and  district  courts  of  the  United  States  in  equity  and  admiralty  cases,  and  orders 
and  references  to  appeals  from  Court  of  Cl^inis.    77  p.    Byo,    Paper. 

TREASURY  DKPARTMIQNT. 

Fifth  annual  report  of  the  Treasurer  of  the  United  States  on  the  sinking  fund  and 

funded  debt  of  the  District  of  Columbia.    28  p.    8vo.    Paper. 
Custom-house  fees.    Document  No.  377.    February  3, 1883.    14  p.    8yo.    Paper. 
Custom-house  fees  to.be  collected  from  all  Tessels  navigatiDg  the  waters  of  the  north* 

em,  northeastern,  and  northwestern  frontiers  of  the  United  States.    13  p.    8vo. 

Paper.  ^ 

Comparative  duties  and  the  relation  oH^he  Treasury  Department  to  tariff  legislation. 

By  Joseph  Nimmo,  Jr.    February  20,  1883.    22  p.    8vo.    Paper. 
Laws  and  regulations  for  the  government  of  customs  inspectors,  weighers,  ganger^ 

and  measurers,  and  list  of  penalties  for  violation  of  customs-revenue  and  navi- 

in^tion  laws.    213  p.    8vo.    Paper. 
Digest  of  appropriations,  1884.    242  p.    4to.     Half  Russia. 
Catalogue  of  books  and  blanks  issued  by  officers  of  the  customs  at  the  port  of  New 

York,  October,  1883.    70  p.    8vo.    Paper. 

Bureau  of  Statiitict. 

Fifteenth  annual  list  of  merchant  vessels  of  the  United  States,  for  the  year  ending 

June  30, 1683.    454  p.    4to.    Paper. 
Summary  statements  of  the  imports  and  exports  of  the  United  States: 

No.  3.    September,  1882-'83.    10  p.    4to.    Paper. 

No.  4.    October,  1882-^83.    10  p.    4to.    Paper. 

No.  5.  Wovember,  1882-^83.    20  p.    4to.    Paper. 

No.  6.    December,  1882-^83.    12  p.    4to.    Paper. 

No.  7.    January,  188;^'84.    10  p.    4to.    Paper. 

No.  a    February,  1883-^84.    10  p.    4to.    Paper. 

No.  9.    March,  1883-^84.     10  p.    4to.    Paper. 

No.  40.  April,  1883-^84.    10  p.    4to.    Paper. 

No.  11.  May,  1883-'84.    10  p.    4to.    Paper. 

No.  12.  June,  1883^84.    12  p.    4to.    Paper. 

No.  2.    August,  1883-'84.    14  p.    4to.    Paper. 

No.  3.    September,  1883-'84.    14  p.    4  to.    Paper. 
Quarterly  reports  relative  to  the  imports,  exports,  immigration,  and  navigation  of  the 
United  States  for  the  three  months  ended— 

September  30,  1882.    157  p.    8vo.    Paper. 

December  31,  1882.    p.  158-359.    8vo.    Paper. 

March  31, 1883.    p.  361-464.    Bvo.    Paper. 

June  30,  1883.    p.  465-572.    8vo.    Paper. 

United  States  Coast  and  C^eodetio  Survey, 

Report  of  the  Superintendent  for  the  year  ending  June,  1882.    18  p.    Svo.    Paper. 
A  treatise  on  projections.    By  Thomas  Craig.    4to.    Paper. 
Catalogue  of  charts,  1883.    64  p.    4to.    Paper. 
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Tide  tables  of  the  Atlantic  coast  of  the  United  States,  1884.     136  p.    8vo.     Paper. 
Tide  tables  of  the  Pacific  coast  of  the  Unit-ed  States,  1884.    66  p.    Syo.    Paper. 
General  instmctions  for  hydrographic  work,  1883.    81  p.    8vo.    Paper. 
Original  topographic  and  hydrographic  sheets  registered  in  the  archives  of  the  United 
States  Coast  and  Geodetic  Snrvey.    70  p.    4 to.    Paper. 

First  ComptroUer'$  Office, 

Deoisions  in  the  matter  of  the  right  of  the  United  States,  after  payment  is  made  to  a 
contractor  for  a  quarter's  service  on  carrying  the  mails,  to  deduct  from  compensa- 
tion due  him  for  services  thereafter  performed  (1)  the  price  of  trips  so  paid  for  as 
performed  when  not  in  fact  performed,  and  (2)  not  exceeding  three  times  the  price 
for  failure  to  perform  said  trips  occasioned  by  fault  of  the  contractor.  Reeside'a 
appeal.    29  p.    8vo.    Paper. 

Internal  Revenue, 

Internal- revenue  laws  in  force  since  March  4,  1879.  Reprint,  with  subsequent  laws* 
234  p.    8vo.    Paper. 

Hfe-Saving  Service, 

Official  register^  June  1,  1883.     15  p.    8vo.    Paper. 
Annual  report,  June  30,  1882.    504  p.    8vo.    Paper. 

Supervising  Architect. 
Annual  report,  September  30,  1882.    45  p.    8vo.    Paper. 

Supervising  Inspector-General  of  Steamboats. 

Annual  report,  June  30,  1882.     15  p.    8vo.    Paper. 

Laws  governing  the  inspection  of  foreign  steam-vessels,  &o.    27  p.    8vo.    Paper. 

WAR  DEPARTMENT. 

Record  of  engagements  with  hostile  Indians  within  the  military  diTision  of  the 

Biissouri  from  1868  to  1882.     112  p.    8vo.    Paper. 
Report  of  an  exploration  of  parts  of  Wyoming,  Idaho,  and  Montana  in  August  and 

September,  1682,  made  by  Lieutenant  General  Philip  Sheridan.    69p.    8  vo. 

Paper. 
Report  of  an  expedition  from  Fort  Colville  to  Puget  Sound,  Washington  Territory, 

made  by  First  Lieut.  Henry  H.  Pierce,  Twenty-first  Infantry.    25  p.  and  maps. 

8vo.    Paper. 
Regulations  for  the  United  States  Military  Academy  at  West  Point,  N.  Y.    82  p.  and 

18  p.    Index.    8vo.    Paper. 

Adjuian  t-  General. 

General  court-martial  orders : 

For  1882.    Nos.  54-85,  except  67  and  70. 

For  1883.    Nos.  1-51,  except  12  to  15. 
Index  to  general  court-martial  orders  for  1882.    8vo.    Paper. 
General  orders : 

For  1882.    Nos.  86,  87,  93,  103,  106,  109,  110,  113,  118,  119, 122,  123, 15^138. 

For  1883.    Nos.  1-81,  except  9,  39,  and  89. 
Official  register,  January  1,  1883.    8vo.    Paper. 
Circular  1.    March  7,  1883.    4  p.    8vo.    Paper. 
Circular  2.    March  16, 1883.    3  p.    8vo.    Paper. 
Circular  3.    April  10,  1883.    2  p.    8vo.    Paper. 
Circular  5.    June  22, 1883.    3  p.    8vo.    Paper. 
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(Sronlftr  6.    Aagnst  10,  1883.    2  p.    8yo.    Paper. 
Ciieolar  7.    Angnst  14, 1883.    2  p.    8yo.    Paper. 
Ciieular  &    September  8,  1883.    1  p.    8yo.    Paper. 
Ciienlar  9.    October  12,  1883.    1  p.    8yo.    Paper, 
index  to  general  orders  for  1882.    56  p.    8to.    Paper. 

Engineer  Bnreau. 

ProfeitioiuJ  papers.  No.  25.  Beport  upon  tbe  practice  in  Europe  with  the  heavy 
Armstrong,  Woolwich,  and  Empp  rifled  guns.  Submitted  by  the  Board  of  Engi- 
neeis  for  Fortifications.    48  p.  and  5  pL    4to.    Paper. 

United  Slates  Miliiary  Academy, 

Annual  report,  1883.    6  p.    8vo.    Paper. 

The  fortifications  of  to-day.  Fire  against  models  of  coast  batteries  and  parades. 
Homontal  and  cnrved  fire  in  defense  of  coast.    29  p.  and  pL    4to.    Paper. 

Ordnance  Office. 

Notes  on  the  construction  of  ordnance: 

No.  20.    May  8, 1893.     The  secretion  of  gas  in  steel  casting.    28  p.    4to. 

Paper. 
No.  21.    Fabrication  of  cannon  in  Bossia.    42  p.  and  5  pi.    4to.    Paper. 
No.  22.    The  stmctnre  of  steel.    12^  p.  and  pL    4to.    Paper. 
Oidnanoe  notes : 

Na  293.    Preservation  ofmoistnre  for  seasonable  rainfall,    3  p.    4to.    Paper. 
No.  294.    The  English  military  power  and  the  Egyptian  campaign,  1882. 

13  p.    4to.    Paper. 
No.  296.    Besearches  on  the  penetration  of  projectiles.    19  p.    4to.    Paper. 
No.  296.    Captain  Dntton's  report  on  the  tertiary  history  of  the  Cafion  Dis- 
trict.   3  p.    4to.    Paper. 
No.  297.    The  cavalryman  and  his  horse.  ^  6  p.    4to.    Paper. 
No.  296.    Improved  arms  rack.    3  p.  and  3  pi.    4to.    Paper. 
No.  299.    Subjects  for  a  military  library.    11  p.  and  4to.    Paper. 
No.  300.    The  French  army.    10  p.    4to.   Paper. 
No.  301.    Theoretical  and  practical  ballistics.    7  p.    4to.    Paper. 
No.  302.    Notes  on  the  embarkation  and  debarkation  of  horses  and  their  care* 

on  board  ship.    5  p.    1  pi.    4to.    Paper. 
No.  303.    The  practice  regnlations  of  some  Enropean  artilleries.    4to.  Paper. 
No.  304.    Notes  on  field  artillery.    13  p.    4to.    Paper. 
No.  305.    The  effects  of  the  increased  powers  of  infantry  weapons.    5  p. 

4to.    Paper. 
No.  307.    Improved  capstan.    5  p.  and  1  pi.    4to.    Paper. 
No.  306.    Armor,  June  22, 1883.    7  p.    4to.    Paper. 
Mo.  309.    Description  of  some  of  the  improvements  introduced  at  Frankford 

Arsenal  during  the  present  fiscal  year.    13  p.  and  12  pi.    4to.    Paper. 
No.  310.    Beport  on  naval  experiments  against  armor  plating.    17  p.  and 

4pL    4to.    Paper. 
No.  311.    Headless  shell  extractor  for  Springfield  rifle  and  carbine.    2  p .   4to. 

Paper. 
No.  312.    On  the  discovery  of  gunpowder  by  the  Chinese.    4  p.    4to.    Paper. 
Mo.  313.    Ballistic  apparatus  employed  by  the  French  marine  artillery.    79  p. 

and  22  pi.    4to.    Paper. 
No.  314.    Armor^plate  experiments.    2  p.  and  1  pL    4to.    Paper. 
No.  316.    The  critical  condition  of  the  BritiBh  army.    16  p.    4to.    Paper. 
Ko.  318.    A  short  history  of  the  iron-dad  trains.    By  Lieut.  E.  Warre-Slade, 

B.  N.    4  p.  and  1  pi.    4to.    Paper. 
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Ordnance  notes — Cod  tinned. 

No.  319.  *  Infantry  fire  yersna  artillery  fire.    By  Col.  Lonsdale  Hale,  Staff 

College.    8  p.    4to.    Paper. 
No.  320.    The  duties  of  the  persoDnel  of  a  battery  of  field  artillery  in  action 

By  Lient.  Col.  B.  Eemmis,  R.  A.    12  p.    4to.    Paper. 
No.  322.    The  combination  anvil  in  small-arm  cartridge.    Ip.  and  5  pL    4ta 
Paper. 
Index  to  notes : 

236-259.  4to.  Paper. 
260-284.  4to.  Paper. 
286-219.    4to.    Paper. 

Quartermaster-  General. 

Specifications  of  the  plumber  work  and  materials  required  in  the  constmction  and 
completion  of  the  various  buildings  comprising  the  United  States  Army  and  Navy 
Hospital  at  Hot  Springs,  Ark. 

1.  Specifications.    9  p.    8vo.    Paper. 

2.  Plans.    20  pi.    8vo.    Paper. 

3.  Circular.    4  p.    8vo.    Paper. 

The  military  shoe.    By  MaJ.  S.  A.  Salquin.    58  p.    8vo.    Paper. 

Signal  Office. 

Professional  papers : 

No.  IX.    Charts  and  tables  showing  geographical  distribution  of  rainfiBdl  in 
the  United  States.   By  H.  H.  C.  Dunwoody,  first  lieutenant,  Fourth  Ar- 
tillery.   51  p.  and  pi.    4to.    Paper. 
No.  XI.    Meteorological  and  physical  observations  on  the  east  coast  of  British 
America.    By  R.  A.  Taft  Sherman.    202  p.    4to.    Paper. 
Signal  Service  notes :  >» 

No.  9.    Weather  proverbs.    By  H.  H.  C.  Dunwoody,  first  lieutenant,  Fourth 
Artillery.    148  p.    8vo.    Paper. 
Official  danger,  distress,  and  storm  signal  code  for  Signal  Service  sea-coast  stations 
and  mariners.    74  p.    8vo.    Paper. 

Svheietence  Department, 

Regulations  governing  the  clerical  and  other  employes  in  the  office  of  the  Commis- 
sary-General of  Subsistence.    8  p.    8vo.    Paper. 

Surgeon-  General. 

Medical  and  surgical  history  of  the  war  of  the  rebellion.  Part  III.  Surgical  yolnme. 
986  p.    29  p.    Index.    4to.   Cloth. 

Standard  supply  table  of  the  Medical  Department  of  the  United  States  Army,  1883. 
30  p.    8vo.    Paper. 

Index  catalogue  of  the  library.    Vol.  IV.    1033  p.    4to.     Paper. 

Circular  No.  3.  September  1,  1883.  Instructions  for  the  government  of  medical  offl- 
cers  in  preparing  the  medical  and  surgical  reports  of  the  Army  Medical  Depart- 
ment.   21  p.    8vo.    Paper. 

The  foregoing  list  of  official  documents  received  from  the  Public 
Printer  during  the  year  1883  represents  7-21  distinct  publications;  each 
being  delivered  in  50  copies,  they  form  an  aggregate  of  36,250  copies, 
weighing  21,065  pounds,  and  were  packed  in  two  boxes  apiece  for  each 
set,  which  now  consists  of  19  boxes  of  about  260  pounds  weight. 


BEPORT  OF  THE  ASSISTAIST  DIEBOTOR  OF  THE  XJ.  S. 
NATIONAL  MUSEUM,  TOGETHEE  WITH  THE  REPOETS 
OF    THE    CURATORS,  FOR   THE   TEAR   1883. 


Piof.  Spengeb  F.  BAIBDs 

Director  of  the  U.  8,  National  Museum : 

Sir  :  In  accordance  with  yoar  instractions,  I  have  the  honor  to  sobmit 
herewith  a  report  upon  the  present  condition  of  the  U.  S.  National 
Museum  and  upon  the  work  accomplished  in  its  various  departments 
daring  the  year  1883. 

In  accordance  with  established  usage,  I  have  reviewed  the  work  of 
the  several  scientific  departments  of  the  Museum^  as  well  as  that  of  the 
Division  of  Administration.  The  reports  of  the  curators  are  this  year 
for  the  first  time  printed  in  full,  their  extent  and  importance  being  so 
great  as  to  render  this  necessary.  In  my  own  report  I  have  included 
an  account  of  the  operations  of  the  department  of  arts  and  industry, 
for  the  present  assigned  to  my  care,  in  preference  to  prepairing  a  spe- 
cial curator's  report  ux)on  this  department:  the  reports  of  certain  of 
the  curators  of  <' sections"  of  this  dei>artment  are,  however,  furnished 
with  the  others. 

In  the  present  report,  as  in  those  which  have  preceded  it,  are  incorpor- 
ated certain  suggestions  relating  to  the  administration  of  the  Museum, 
for  which  I  desire  to  be  held  individually  responsible,  and  which  the 
readers  should  not  assume  to  be  definitely  determined  elements  of  the 
policy  of  the  Museum,  since  they  may,  any  or  all  of  them,  at  some  future 
time  either  in  their  present  form  or  with  modifications,  be  recommended 
for  adoption,  or  pronounced  undesirable. 

^hould  Congress  during  its  present  session  make  provisions  for  the 

publication  of  a  special  report  upon  Museum  work,  it  is  the  desire  of 

myself  and  my  associates,  should  you  approve,  to  present  in  the  first 

report  of  the  new  series  a  somewhat  exhaustive  statement  of  the  present 

condition  of  the  Museum,  together  with  a  review  of  its  past  history  as 

a  whole,  and  of  its  several  departments,  together  with  the  history  of  the 

steps  by  which  the  present  i>osition  of  ;he  establishment  has  been  at- 

tained. 

Very  respectfully, 

G.  Bbown  Goods, 

Assistant  Director* 
WAS^INC^TON,  Ja/nuary^  1884,  161 

H,  Mis.  69 H 
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REPORT  OF  THE  ASSISTANT  DIRECTOR. 

During  the  year  the  officers  of  the  Museum  have  contiuned  the  work  of 
rearranging  the  materials  under  their  charge  in  the  greatly  extended 
space  afforded  by  the  completion  of  the  new  building.  It  will  be  re- 
membered that  this  building  was  first  occupied  late  in  1881 ;  and  that 
1883  is  really,  therefore,  only  the  second  year  of  systematic  effort.  Some 
experiments  in  installation  were  made  in  1881,  but  the  chief  thing  ac- 
complished was  the  accumulation,  in  some  of  the  inner  courts  of  the 
building,  of  a  great  mass  of  unclassified  material  which  had  been  gath- 
ering for  many  years  in  the  various  store-rooms  of  the  Smithsonian  build- 
ing and  elsewhere,  and  which,  on  account  of  lack  of  space,  had  for  the 
most  part  been  allowed  to  remain  in  the  original  packing  cases. 

After  a  struggle  of  twenty-four  months  with  this  mass  of  unassorted 
material,  the  floors  of  the  Museum  have  been  almost  cleared,  and  at 
present  only  three  of  the  seventeen  exhibition  halls  are  occupied  for 
8toraf:e  purposes,  viz :  The  southwest  court,  which  is  still  full  of  speci- 
mens belonging  to  the  departments  of  metallurgy,  mineralogy,  and 
lithology;  the  southeast  court,  which  is  used  as  a  general  receptacle 
for  empty  cases  and  unmounted  material  belonging  to  the  departments 
of  zoology  and  anthropology;  and  the  northeast  court,  which  has  been 
temporarily  given  up  to  the  uses  of  the  Geological  Survey  and  the 
Bureau  of  Ethnology. 

A  provisional  assignment  of  exhibition  space  has  been  made  as  fol. 
lows:  North  Hall,  the  historical  collections  and  costumes;  east  Hall  and 
west  Hall,  general  collections  in  ethnology  and  art  and  industry ;  south 
Hall,  collection  of  mammals;  east  north  range,  fisheries  collections; 
north  east  range,  collection  of  models  of  boats  and  other  appliances  of 
transportation ;  south-east  range,  sculpture  and  architecture;  east-south 
range,  the  osteological  collections,  the  table  cases  in  the  west  half  of  the 
room  being  temporarily  occupied  by  storage  cases  for  fossil  plants  and 
invertebrates;  the  eastern  end  of  the  west  south  range,  mineralogy;  its 
western  end,  lithology  and  physical  geology;  south-west  range,  metal- 
lurgy and  economic  geology;  the  southern  end  of  north-west  range,  the 
collections  of  materia  medica ;  its  northern  end,  the  collection  of  foods 
and  pigments,  &c.  The  west  north  range  is  used  for  a  lecture-room  and 
hall  for  the  meetings  of  societies,  and  also  for  the  temporary  exhibition 
of  recent  accessions  to  the  collections.  The  inner  courts,  being  used  as 
work  rooms,  are  as  yet  unassigned,  save  the  northwest  court,  which  is 
devoted  to  North  American  pottery. 

In  the  Smithsonian  building  the  four  main  exhibition  halls  are  as- 
signed as  follows:  Main  hall,  ornithology;  upper  main  hall,  prehistoric 
archaeology ;  west  range,  ichthyology ;  west  hall,  marine  invertebrates. 
These  assignments  are  entirely  provisional,  and,  indeed,  the  separation 
of  the  material  belonging  to  the  differept  departments  is  not  yet  entirely 
9<scpmplis}ied» 


REPORT  ON  NATIONAL  MUSEUM.  .    163 

It  will  be  observed  that  several  departments^notably,  those  of  rep- 
tiles, moUasks,  and  fossils — have  received  no  assignment  of  space  in  the 
exhibition  halls.  The  curator  of  moUasks  and  the  cnrators  of  inver- 
tebrate fossils  are,  however,  provided  with  particularly  commodious 
and  well-fitted  laboratories,  which,  from  the  nature  of  the  material  un- 
der their  charge  and  the  at  present  only  partially  organized  condition 
of  the  collections,  are  considered  adequate  for  their  immediate  needs. 

Organtzatian  of  the  departments  and  assignment  of  staff. -^ A  provisional 
classification  of  the  departments  of  the  Museum  was  adopted  early  in 
1882,  and  during  the  past  two  years  has  been  practically  applied.  As 
is  shown  by  the  accompanying  schedule,  twenty- two  scientific  depart- 
ments were  provided  for  and  grouped  in  five  divisions,  namely:  An- 
thropology, zoology,  botany,  geology',  and  exploration  and  experiment. 
There  are  also  eleven  executive  departments,  grouped  together  in  the 
Division  of  Administration. 

Classification  of  the  departments, — The  following  classification  of  the 
collections  has  been  provisionally  adopted:* 

Division  of  Administration: 
Department  A. — Direction. 

(Supervision  of  routine  work )  installation  and  labeling;  apart- 
ments and  keys;  cases  and  furniture ;  supplies;  offers,  bids, 
and  contracts ;  certification  of  accounts ;  requisitions  and 
complaints;  assignments  of  work — leaves  of  absence;  gen- 
eral correspondence  and  circulars ;  supervision  of  other  de- 
partments in  division  of  administration;  reports.) 
Department  B. — ^Registry  and  storage. 

(Registry;  reception  and  assignment;  packing  and  unpacking; 
shipment;  storage;  catalogues,  blanks,  and  labels;  ao- 
knowledgments ;  transportation.) 
Department  C. — Archives. 

(Becords  and  registers ;  files.) 
Department  D. — Library. 

Department  E. — Publication.  ^ 

Department  F. — Duplicates  and  exchanges. 

(Preparation  of  duplicates  for  distribution;  distribution  of  du- 
plicates ;  applications  and  proposals  for  exchanges.) 
Department  G.^Property  and  supplies. 

(Purchase;  registry;  storage;  requisitions  and  issue;  samples 
and  price-lists.) 
Department  H. — Accounts. 

(Estimates ;  contracts  and  orders ;  audit ;  disbursement.) 
Department  I. — ^Buildings  and  labor. 

(Police  and  inspection;  mechanics  and  labor;  heating  and  light- 
ing ;  construction  and  repairs ;  cleaning ;  public  comfort.) 

*  This  olaasifioation  is  foaiide4  solely  upon  coiisideratioiis  of  present  convenieiice  in 
Hnsenm  adminiatration. 
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Division  of  Administration — Continued. 

Department  K. — Electric  service/ 

(Telephone    service ;  ^  time   service;    burglar-alarm  aervice; 
watch-clock  ser\ice.) 

Department  L. — Preparation. 

(Taxidermy;  modeling;  skeleton  preparation;  mounting  and 
attaching  labels;   lapidaries'  work;  stone-cutting  work; 
draughting;  photographing;  painting;  i>oisoning  and  ap- 
plying preservatora.) 
Division  of  Anthropology : 

Department  1. — Art  and  industry. 

Department  II. — Races  of  Men.  , 

Department  III. — Antiquities. 
Division  of  Zoology : 

Department  IV. — Mammals. 

Department  V. — Birds. 

Department  YI. — Reptiles  and  Batrachiana. 

Department  VII. — Fishes. 

Department  VIII. — Mollusks. 

Department  IX. — Insects. 

Department  X. — Crustaceans. 

Department  XI. — Worms. 

Department  XII. — Radiates  and  protozoans. 

Department  XIII. — Invertebrate  fossils. 
Division  of  Botany : 

Department  XIV. — ^Recent  plants. 

Department  XV. — Fossil  plants. 
Division  of  Geology : 

Department  XVI. — Mineralogy. 

Department  XVII. — Lithology  and  physical  Greology. 

Department  XVIII. — Metallurgy  and  economic  Geology. 
Division  of  Exploration  and  Experiment: 

Department  XIX. — Exploration  and  field  work. 

Department  XX. — Chemistry. 

Department  XXI. — Experimental  Physiology. 

Department  XXII. — Vivaria. 

A  brief  review  of  what  has  been  accomplished  in  each  department 
up  to  the  present  time,  and  especially  during  the  past  year,  will  per- 
haps be  the  most  satisfactory  mode  of  bringing  before  the  Board  the 
present  methods  and  tendencies  of  the  work  in  the  Museum.  I  shall 
not,  however,  attempt  to  discuss  the  additions  of  the  year  to  the  Mu- 
seum, since  these  will  be  treated  of  in  detail  in  the  reports  of  the  sev- 
eral executive  officers,  while  a  complete  list,  arranged  alphabetically  by 
donors,  will  be  found  iu  tbe  appendix  ^  t^his  report. 
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DIVISION  OP  ADMINISTBATION. 

l)^parimetU  A :  Direction. — ^Daring  the  period  of  the  reconstraction  of 
the  east  end  of  the  Smithsonian  foailding  the  Director  has  occupied  an 
oiBoe  in  the  northwest  pavilion  of  the  Maseam.  Early  in  the  year  the 
assistant  director  was  appointed  commissioner  to  the  InternatioDal  Fish- 
eries Exhibition  to  be  h€ld  in  London  from  May  1  to  November  1,  and 
his  duties  in  this  connection  necessitated  his  absence  from  the  middle 
of  April  until  the  1st  of  October:  during  this  period  Mr.  Frederick  W. 
True  was  appointed  to  serve  as  acting  assistant  director,  and  rendered 
most  efficient  service. 

The  assistant  director  was  instructed  while  in  Europe  to  study  the 
methods  of  administration  of  the  most  important  museums,  and  has 
now  in  preparation  a  report  upon  his  observations  during  the  present 
year  and  in  1880  upon  the  chief  museums  of  England,  France,  Ger- 
many, and  Italy.  He  desires  in  this  place  to  make  acknowledgment  of 
namerous  courtesies  and  valuable  aid  received  from  Sir  Philip  Gunliffe 
Owen,  director  of  the  South  Kensington  Museum  ;  Dr.  A.  C.  G.  Gun- 
ther,  keeper  of  the  zoological  collections  of  the  British  Museum ;  Prof. 
W.  H.  Flower,  curator  of  the  Museum  of  the  Boyal  College  of  Surgeons; 
Dr.  P.  L.  Sclater,  secretary  of  the  Zoological  Society  of  London ;  Dr.  Will- 
iam Mnrie,  librarian  of  the  LinnsBan  Society  of  London ;  Mr.  W.  Saville 
Kent,  curator  of  the  Buckland  Museum  of  Practical  Fish  Culture,  South 
Kensington ;  Prof.  H.  N.  Mosely,  of  the  University  of  Oxford ;  Mr.  John 
W.  Clarke,  superintendent  of  the  Cambridge  University  Mnseom;  Mr. 
A.  J.  B.  Trendell,  of  the  Science  and  Art  Department,  South  Kensington ; 
Prof.  Thomas  C.  Archer,  director  of  the  Edinburgh  Museum  of  Science 
and  Art;  Mr.  T.  J.  Moore,  curator  of  the  Liverpool  Museum;  Mr.. 
Mark  H.  Judge,  curator  of  the  Parkes  Museum  of  Hygiene ;  Mr.  Johm 
Darand,of  Paris;  Dr.  E.  Sauvage,  of  the  Museum  of  Natural  History,. 
Paris;  Prof.  E.  H.  Giglioli,  director  of  the  Boyal  Museum  of  Vertebrates,, 
Florence;  Dr.  Franz  Steindachner,  keeper  of  the  Imperial  Cabinet,. 
Vienna;  and  Baron  N.  De  Solsky,  director  of  the  Mus^e  Imperial  Agro- 
nomlque,  St  Petersburg. 

The  act  of  Congress  authorizing  and  directing  the  participation  of 
the  United  States  in  the  International  Fisheries  Exhibition  at  London, 
necessarily  added  an  enormous  weight  to  the  work  of  the  division  ofT 
administration. 

Departments  B  and  0 :  Registry  and  storage^  and  archives, — ^These  de^ 
partments,  under  the  supervision  of  Mr.  S.  C.  Brown,  registrar,  hav& 
been  efficiently  administered.  The  total  number  of  packages  received 
was  2,196.  The  regular  storage  rooms  in  the  Smithsonian  building 
having  been  temporarily  dismantled,  a  shed  for  the  reception  of  the  daily 
aoqaisitions  was  erected  at  the  south  entrance  of  the  Smithsonian  build- 
ing, and  the  contents  of  several  of  the  store-rooms  transferred  to  the 
Armory.    The  flhed|  boilt  a^oining  the  Armory  in  1882,  and  also  the 
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npper  stories  of  the  Armory  bnilding,  are  now  filled  with  boxes  ftill  of 
specimens  awaiting  assignment;  and,  as  has  already  been  stated,  three 
of  the  inner  conrts  of  the  Mnsenm  bailding  are  now  filled  in  the  same 
manner.  The  collection  of  the  American  Institate  of  Mining  Engineers, 
presented  to  the  Mnsenm,  has  been  packed  and  stored  nnder  the  direc- 
tion of  Mr.  Thomas  Donaldson  in  the  baseihent  of  the  Memorial  Hall, 
Fairmount  Park,  Philadelphia,  and  cannot  be  removed  to  Washington 
without  a  special  appropriation  for  that  purpose. 

In  the  department  of  archives  two  copyists  are  constantly  employed 
in  making  a  duplicate  copy  of  the  Museum  registers — a  work  which  is 
considered  to  be  of  great  importance  owing  to  the  fact  that  the  original 
catalogues,  being  distributed  through  numerous  departments,  may  acci- 
dentally suffer  mutilation  or  destruction. 

D^artment  D :  Library. — ^The  library  has  remained  in  charge  of  Mr. 
Frederick  W.  True.  The  importance  of  this  library  to  officers  of  the 
Museum  and  others,  who  by  an  exchange  of  courtesies  are  allowed  its 
privileges,  is  very  considerable.  In  fact,  without  it,  Museum  work 
would  be  greatly  crippled  and  retarded,  since,  for  every  reference  re- 
quired, it  would  be  necessary  to  dispatch  a  messenger  to  the  Congres- 
sional Library,  where  the  Smithsonian  Library  has  for  many  years  been 
deposited.  One  additional  sectional  library  has  been  established  during 
the  year,  viz,  that  in  the  section  of  foods  and  textiles.  .  These  sectional 
libraries  are  of  material  advantage  to  the  curators  of  the  various  depart- 
ments, since  they  may  thus  have  close  at  hand  all  the  available  author- 
ities required  for  the  prosecution  of  their  several  specialties.  The  care 
of  these  sectional  libraries  however  devolves  upon  the  librarian,  and  does 
not  encroach  upon  the  time  of  the  curators  themselves. 

By  the  introduction  of  a  large  sky-light  in  the  roof  of  the  library  much 
additional  illumination  has  been  secured.  Full  details  of  work  con- 
nected with  the  library  will  be  found  in  the  report  of  the  librarian. 

Department  E:  Publicatums. — During  the  year  volume  5,  Proceedings 
of  the  U.  S.  National  Museum,  a  book  of  714  pages,  has  been  published; 
also  Bulletin  16  (Synopsis  of  Fishes  of  Nortii  America,  by  D.  S.  Jor- 
dan) ;  Bulletin  20  {Bibliography  of  writings  of  Spencer  Fnllerton  Baird, 
by  Q.  Brown  Goode)j*  Bulletin  22  (Guide  to  the  Flora  of  Washing- 
ton and  vicinity,  by  Lester  F.Ward);  and  Bulletin  24  (Checklist  of 
North  American  Beptilia  and  Batrachia,  by  H.  G.  Yarrow).  The  de- 
scriptions of  these  will  be  found  in  the  bibliographical  appendix.  A 
portion  of  Bulletin  27  was  also  published  in  7  sections,  these  being  a 
collection  of  the  special  catalogues  of  the  American  Department  at  the 
London  International  Fisheries  Exhibition.  Dr.  T.  H.  Bean  has  ];en- 
dered  his  usual  efficient  service  as  editor  of  the  publications :  the  prep- 
aration of  the  admirable  indexes  of  the  volumes  of  the  Proceedings  has 
been  his  special  care,  and  add  greatly  to  the  value  of  the  volumes  as  a 
reoord  of  oorrent  work. 
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It  i8  hoped  that  Congress  may  order  the  preparation  and  pablication 
of  a  special  report  upon  the  work  of  the  Maseum,  which,  if  the  necessary 
provision  is  made  for  illustrations,  will  afibrd  the  means  of  publishing, 
more  fully  than  has  hitherto  been  possible,  the  archives  of  the  Museum. 

The  preparation  of  printed  labels  has  been  a  work  of  considerable 
magnitude  during  the  year,  and  over  four  thousand  labels,  the  average 
length  of  which  is  about  one-sixth  of  an  octavo  page,  have  been  prepared 
at  the  Government  Printing  Office.  In  addition  also  a  large  number  of 
apt  cial  labels  in  black  and  gold  for  the  outside  of  cases,  have  been  pre- 
pared by  the  Museum  printer.  Important  additions  have  been  made 
to  the  stock  of  the  Museum  printing  office,  which  is  now  thoroughly 
equipped  for  all  kinds  of  job-work. 

Mr.  A.  Howard  Clark  has  been  temporarily  placed  in  charge  of  the 
printing  and  general  administration  and  section  of  labels. 

Department  F:  Duplicates  and  exchanges. — The  distribution  of  speci- 
mens to  Museums,  colleges,  and  individuals  for  the  year  is  represented 
in  the  table  appended  hereto,  viz : 

Boxea  and  pM^cages. 

Minerals,  ores  and  rocks 21 

Invertebrates ....  73 

Marine  invertebrates  (duplicate  sets) 59 

Bird-skins , 67 

Ethnological  objects 28 

Insects 7 

Plants 17 

Fossils 7 

Mammals 9 

Building  stones 2 

Ushes 11 

BeptUes •. 19 

Skeletons 1 

261 
Including  an  aggregate  of  about  16,270  specimens. 

During  the  year  84  applications  for  specimens  of  general  natural  his- 
tory, from  museums,  schools,  and  individuals  in  the  United  States  and 
Territories,  have  been  filed,  and  many  of  them  have  already  been  filled. 

The  shipments  of  miscellaneous  packages  to  the  great  International 
Fisheries  Exhibition  at  London,  England,  consisted  of  917  packages  of 
all  kinds.  Considerable  returns  have  been  received  in  the  way  of  ex- 
changes for  specimens  distributed.  These  are  referred  to  in  the  reports 
of  the  several  curators. 

Department  Q:  Property  and  supplies. — In  this  department  a  large 
number  of  exhibition  and  storage  cases  have  been  made  during  the  year, 
chiefly  by  contract  as  hitherto.  Cases  to  the  value  of  about  $10,000 
were  provided  at  the  expense  of  the  appropriation  for  the  London  Fish- 
eries Ezhibitioii ;  these  have  been  returned  to  the  Museam  and  will  be 


168  REPORT  ON  NATIONAL  MUSEUM. 

used  in  the  permanent  installation  of  the  fishery  collection.  The  nam* 
ber  of  cases  and  screens  now  in  use  in  the  Mnsenm  exceeds  800,  and  the 
number  of  drawers  for  storage  and  exhibition  purposes  is  more  than 
7,000.  In  next  year's  report  I  hope  to  present  a  detailed  account  of  these 
cases,  and  the  methods  of  administration  employed  in  the  Musenm. 
Appended  is  a  list  of  the  cases  received  during  the  year.* 

yCASKC,  1-3.— Door8creenB,«'6"  X  1' 3"  X  7' 20 

2-2.— Door  screenB,  8' 6' X  2' 2"  X  7' 10 

2-6.— Door  screens,  8' 6"  x2'6"x7' 6 

Total 36 

Case  D,  1-3.— Sliding  screens,  8'  6"  X  1'  3"  X  7' 60 

.1-10.— Sliding  screens,  8' 6' Xl' 10"  x  7' 30 

2-6.— Sliding  screens,  8'  6"  X  2'  6"  X7' 20 

Total 110 

Case  E.— Flat  screens T.  100 

Case  F. — Fold  screens,  ^hole  pillar 1 

Case  G. — Slope  screens , 20 

Case  G,  1-2. — Slope  screens 1 

Case  H,  1-2.— Table  uprights 2 

Case  I.— Unit  tables 20 

Case  J.— Unit  drawers,  2-incli ^ 199 

3-inch 386 

4.inch '. 891 

5-inch 246 

6-inch.... 228 

8-inch..-- - 162 

9-inch ? 9 

lO-inch 110 

12-lnch .    10 


' 


Total 2,331 

Case  K.— Unit  boxes,  2"  X  24"  X  30" 200 

3"X24"X30" 300 

4"X24"X30" 20 

8"X24"X30" 83 

1:H"X24"x30" 3 

14i"x24"x30" 1 

Total 607 

Case  K.— Uni  i  boxes,  3"  x  24"  X  6H" 43 

4"X24"X6U" 40 

6"  X  24"  X  611" 40 

8"x24"x61i" 40 

12"x24"x61i" 40 

18"X24"X6U" 16 

Total 219 
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During  his  absence  in  Eorope  the  assistant  director  made  studies  of 
exhibition  cases  used  in  the  best  anranged  mnseams,  and  a  namber  of 
additional  forms  of  cases  are  now  being  made  for  trial.  It  may  be  said, 
however,  that  in  most  of  the  European  mnseams  the  cases  are  far  in- 
ferior in  workmanship  and  in  adaptation  to  the  needs  of  the  masenm 
to  those  already  in  use  in  our  baildings.  This  opinion  is  confirmed  by 
the  experience  of  Prof.  Edward  S.  Morse,  director  of  the  Peabody  Mnseam 
of  Salem,  Mass.,  who  also  visited  the  European  museums  in  1883,  and 
who  states  in  his  annual  report  that  he  saw  no  cases  which  he  considered 
preferable  to  those  used  by  the  Smithsonian  Institution  and  t&e  Pea* 
body  Museum  of  Archeology  at  Cambridge.  Many  of  our  standard 
museum  cases  were  used  in  connection  with  the  London  Fisheries  Exhi- 
bition, and  their  construction  and  the  manner  in  which  the  specimens 
were  mounted  in  them  met  with  general  approbation  among  museum 
administrators. 

The  system  of  purchase  and  issue  of  general  supplies  was  described 
in  last  year's  report.  Minor  modifications  have  been  introduced  during 
the  year  and  others  are  in  contemplation.  Mr.  G.  W.  Schuermann  has 
rendered  efficient  service  as  property  clerk.  He  has  submitted  inven- 
tories of  all  articles  in  the  several  buildings,  and  also  statements  of  the 
exact  quantity  of  each  kind  of  article  received  during  the  year,  balanced 
by  a  report  of  the  quantity  of  each  article  now  in  stock,  and  the  exact 
disi>osition  of  such  articles  as  have  been  issued  upon  requisition.  He 
has  also  been  charged  with  the  duty  of  inspecting  and  reporting  upon 
each  article  of  inmiture  and  all  supplies  purchased  for  the  Museum, 
and  of  unpacking  and  cataloguing  these  articles  when  received,  of  issu- 
ing the  same  upon  '^  house  requiBitions,"  and  of  preparing  a  semi-annual 
report. 

Department  H:  Accounts, — As  heretofore,  all  accounts  have  been  ad- 
ministered under  the  direction  of  the  chief  clerk  of  the  Smithsonian  In- 
stitution, and  all  payments  have  been  made  through  his  office.  The 
question  of  receipts  and  expenditures  will  not  be  discussed  in  this  report, 
since  it  is  included,  as  hitherto,  in  the  report  of  the  Executive  Com- 
mittee of  the  Board  of  Regents  of  the  Smithsonian  Institution. 

Department  I:  Buildings  and  labor. — ^The  administrative  staff  for  po- 
lice and  inspection  now  consists  of  one  superintendent  of  buildings,  two 

Cask  L. — ^V^all  uprights: 

Comer  sections 12 

Door  sections 14 

Panel  sections 12 

Triangle  sections 3 

Panel  sections 5 

.Door  sections 4 

1  ^5jj3^  ^  Door  sections 4 

I  Panel  sections j 5 

Cask  P. — Sectional  library  oases 44 

Cask  8.— Quarter  tables 51 


lease 
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assistant  superintendeots,  thirteen  "watcLmen,  and  three  doorkeepers ; 
for  constniction,  care  of  bailding,  and  repairs :  two  carpenters,  a  painter, 
and  a  mason;  for  labor  and  cleaning:  sixteen  laborers  and  six  attend- 
ants and  cleaners.  For  heating  and  lighting  there  arCiemployed  one 
engineer  and  four  firemen ;  for  messenger  service,  one  messenger  and 
three  office  boys.  The  messenger  service  is  almost  entirely  replaced  by 
the  electric  service.  For  oat-door  messenger  service  the  District  Tele- 
graph Company  has  been  made  use  of.  This  is  advantageous  in  respect 
to  both  economy  and  efficiency,  the  whole  cost  to  the  Museum  for  all 
outside  messenger  work  not  exceeding  $10  a  month.  The  messenger 
employed  in  the  building  is  engaged  in  circulating  packages  between 
the  different  laboratories,  and  in  receiving  a^d  distributing  mail,  recep- 
tacles for  which  have  been  placed  in  every  executive  office. 

To  expedite  communication  between  the  various  officers,  one  special 
messenger  has  been  detailed  to  go  from  office  to  office,  taking  in  and 
carrying  out  mail,  memoranda,  &c.  In  almost  every  office  has  been 
established  a  mail  box  or  tray,  made  in  two  partitions,  one  of  which  is 
labeled  ^^  incoming,"  and  the  other  ^^  outgoing."  By  this  means  all  un- 
necessary delay  is  avoided.  He  simply  deposits  in  the  former  whatever 
he  may  have  collected  in  the  other  offices  for  the  one  in  which  he  may 
happen  to  be,  and  takes  from  the  latter  all  letters,  &c.,  intended  for 
other  offices,  arranging  them  alphabetically  in  a  large  folding  case,  con- 
taining 26  sections,  one  for  each  letter  of  the  alphabet. 

In  addition  to  the  regular  force  of  laborers  and  mechanics,  it  was  found 
necessary  during  the  spring  to  employ  additional  help  on  account  of  the 
extra  work  involved  in  the  preparation  and  packing  of  the  exhibit  for 
the  London  International  Fisheries  Exhibition.  ^Notwithstanding  the 
increase,  however,  the  men  were  obliged  to  work  night  and  day,  in  order 
that  the  material  might  be  in  London  in  time  for  the  opening  day  of  the 
exhibition. 

The  carpenter  shop  has  been  transferred  from  the  southeast  court  to 
the  frame  building  east  of,  and  adj  oiniug,  the  Museum.  This  has  materi- 
ally increased  the  storage  facilities  for  specimens  in  the  Museum. 

Extensive  improvements  have  been  made  in  the  drainage.  Addi- 
tional sewers  have  been  laid,  and  connected  with  the  main  on  B  street 
immediately  south  of  the  Museum.  This  action  was  hastened  by  the 
backing  up  of  the  water  in  the  basement  of  the  caf6  and  southeast  pavil- 
ion, during  sudden  and  severe  rain  storms,  which  caused  considerable 
damage  to  flooring  and  traps. 

l>epartment  K :  Electric  Service. — Under  the  management  of  Mr.  W.  J. 
Green  the  electrical  service  has  been  improved  and  extended  during 
1883.  There  are  now  40  separate  telephone  lines  connecting  the  resi- 
dences of  the  chief  officers  of  the  SmithsoDian  and  Museum  buildings, 
and  lines  have  also  been  put  up  connecting  the  Armory  building,  carp 
pondSi  and  the  Central  Telephone  Exchange  with  the  Museum* 
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The  whole  Bystem,  as  completed  at  the  end  of  the  year,  consists  of 
the  following  apparatus :  One  50drop  telephone  annanciator.  One  100- 
drop  burglar  alarm  annunciator,  connecting  three  hundred  windows  and 
85door&  One  time  and  watch-clock  which  is  connected  with  14  stations, 
and  records  the  time  and  place  of  the  watchmen  patroling  the  Maseum 
boildiDg  and  its  annexes.  There  are  also  50  electric  push-buttons,  sit- 
uated in  different  parts  of  the  building,  connected  with  a  100-drop  annun- 
ciator for  the  use  of  floor  inspectors,  watchmen,  and  others  who  may  be 
in  need  of  assistance. 

There  is  one  standard-time  clock  connected  with  the  Naval  Observa- 
tory. This  is  regulated  every  day  at  noon.  There  has  also  been  erected 
one  control-clock  giving  standard  time  to  six  30-inch  dials  in  the  differ- 
ent exhibition  halls,  and  seven  15-inch  dials  in  various  offices. 

In  addition  there  are  eight  10-inch  electric  bells  for  general  calls ;  12 
test-boards  to  facilitate  testing  and  putting  in  wires  in  different  parts 
of  the  building ;  1  watch-box,  which  records  the  watchmen's  signals  on 
the  watoh-clock  dial,  and  in  the  offices  of  the  police  ^d  messenger  com- 
pany;  40  incandescent  lamps ;  10  call  bells  worked  from  the  telephone 
office;  250  feet  of  wire  cable  have  also  been  used  in  connection  with  the 
oatside  telephone  service. 

The  Brash  Swan  Electric  Light  Company  have  placed  a  storage  bat- 
tery in  the  lectare  room  and  put  in  43  burners  for  the  use  of  the  Mu- 
seam. 

The  electric  light  service  consists  of  one  6-light  Brush -dynamo  and 
one  Might  Brush -dynamo,  which  are  driven  by  a  20  horse-power  engine. 
There  are  also  six  arc  lamps  of  1,500-candle  power,  and  three  electric 
foensing  lamps  of  2,000-candle  power.  These  are  used  for  photographic 
POfposes.  In  addition  there  are  forty  incandescent  lamps  of  IG-candle 
Po^er,  and  a  Brash  storage  battery  of  63  elements.  All  of  the  exhibi- 
^on  halls  are  furnished  with  wire  for  electric  light,  and  in  such  a  man- 
^  that  one  or  all  can  be  Illuminated  at  a  given  time.  It  is  estimated 
^t  75,000  feet  of  insulated  wire  are  required  to  carry  on  these  systems 
^  both  the  Smithsonian  and  Museum  buildings.  At  least  eight  miles 
^  wire  are  in  use  for  the  •utside  connections. 

department  L :  Preparation. — The  efficiency  of  the  various  taxider- 
^'^ts  has  undoubtedly  increased  during  the  year.    A  number  of  very 
^ceUent  pieces  of  work  were  prepared  for  the  London  Fisheries  E^hi- 
'^^'tton. 

.  -Mie  Maseum  has  adopted  the  plan  of  printing  upon  the  labels  of  large 
i^'^Oeg  of  taxidermic  work  the  names  of  the  preparators,  and  is  doing  all 
*^  ita  power  to  encourage  the  taxidermists  of  the  country  in  improving 
**^ii-  standard  of  work.  To  this  end  it  has  offered  to  the  Society  of 
^^erican  Taxidermists  the  privilege  of  exhibiting  in  the  Museum,  in 
*  ^^ction  devoted  especially  to  taxidermy,  examples  of  the  finest  work 
^^ch  may  from  time  to  time  be  produced  in  connection  with  this  ool- 
^^Qtknu   Mr.  W.  T.  Homaday  is  in  special  charge  of  this  mattery  and  hiM 
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already  secured  for  the  Mnsenm  a  considerable  nnmbet  of  rery  inter- 
esting specimens,  which,  however,  are  not  yet  on  exhibition,  and  there- 
fore need  receive  here  only  passing  notice. 

It  was  gratifying  to  the  Maseum  that  a  number  of  the  members 
of  its  staff  of  preparators  received  special  awards  at  the  third  annual 
exhibition  of  the  Society  of  American  Taxidermists  held  in  New  York.* 

The  appearance  of  the  mammal  gallery  has  been  very  greatly  im- 
proved by  the  mounting  of  eighteen  new  specimens  of  pinnipeds,  the 
most  important  of  which  is  a  large  hooded  seal,  and  a  young  elephant 
seal,  mounted  in  a  swimming  attitude.  . 

Mr.  Joseph  Palmer,  chief  modeller,  was  in  the  early  part  of  the  year 
busily  engaged  in  making  lay-£[gures  of  fishermen  and  Indians.  Two 
large  specimens  of  whales  were  cast,  and  a  number  of  porpoises  and 
fishes.  He  also  made  a  series  of  models  illustrating  the  oyster  fisheries, 
in  addition  to  preparing  specimens  for  the  Louisville  Exhibition.  His 
assistant,  Mr.  William  Palmer,  spent  several  months  in  Kew  Haven, 
making,  under  the  ejection  of  Mr.  J.  H.  Emerton,  the  large  paper  mod- 
els of  the  giant  squid  and  octopus  for  exhibition  in  London,  and  now 
permanently  displayed  in  the  fishery  section  of  the  Museum.  Early 
Ia  October,  Mr.  William  Palmer  was  sent  to  Barnegat  City,  N.  J.,  where 
he  successfully  made  a  mold  of  the  ^'bottle-nose"  whale  {ZiphiuM  curvi- 
ro8tri8)y  and  preserved  the  skeleton  in  i)erfect  condition.  This  latter  is 
now  in  maceration,  preparatory  to  being  mounted.  In  addition  he  spent 
some  time  in  making  molds  and  papier  machS  casts  of  the  Moqui  towns. 
These  casts  and  molds  were  made  from  clay  models  prepared  under  the 
direction  of  Mr.  Victor  Mindeleff. 

Mr.  Marshall  has,  as  usual,  devoted  his  time  to  the  mounting  of  birds. 
He  prepared  five  noticeable  groups  for  the  London  Fisheries  Exhibition, 
and  has  mounted  during  the  year  about  five  hundred  specimens. 

Mr.  A.  Z.  Shindler  has-been  employed  in  making  sketches  from  new 
fishes  received,  and  in  painting  the  casts  made  by  Mr.  Palmer.  He  has 
also  been  engaged  in  painting  casts  of  Indian  implements,  and  has  per- 
formed most  efficient  work  in  the  completion  of  the  collection  of  casts 
of  fishes  and  reptiles. 

Although  'much  has  been  done  in  the  preparation  and  mounting  of 
^  skeletons,  as  well  as  in  the  repair  of  those  already  on  exhibition,  yet 

*  Prizes  and  commeDdations  awarded  to  preparators  of  the  U.  8.  National  Mnaenm 

at  the  third  annual  exhibition  of  the  Society  of  American  Taxidermists  at  New 

Tork,  May  1  to  May  5,  1883. 

To  William  T.  Homaday  :  Silver  medal  for  best  specimen  of  taxidermy  in  the  ex- 
hibition, African  elephant  Mango.  Special  medal  recommended  for  setter  dog  and 
quail.    Hairless  Mexican  dog  and  cinnamon  hear  highly  commended. 

To  Frederic  A.  Lucas :  Bronze  medal  for  group  of  turtles.  * 

To  William  Palmer :  Special  medal  recommended  for  oast  of  leather-back  turtle'^ 
head.    Certificate  of  merit  for  birds. 

To  Joseph  Palmer :  Casts  of  mammal  heads  and  fishes  yery  highly  commeiided. 

To  L.  M.  McCormick :  Certificate  of  merit  for  birds. 

T9  Jt  W.  Hendley :  Cast  of  tahm  Tery  highly  oomneadad* 
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tke  greater  part  of  the  year  has  been  consnmed  in  the  transfer  of  the 
large  collection  of  nnmounted  mammal  skeletons  and  skalls  from  storage 
in  the  Smithsonian  bnilding  to  the  osteological  hall  (east  south  range) 
of  the  National  Museum  building.  Owing  to  the  length  of  time  during 
which  this  large  amount  of  material  has  been  accumulating,  and  to  the 
lack  of  suitable  accommodations,  the  collection  had  fallen  into  a  state 
of  confusion.  Moreover,  a  portion  had  never  been  catalogued,  and  a 
still  larger  portion  remained  unidentified.  It  was  therefore  necessary  to 
compare  each  specimen  with  its  original  record,  while  a  large  number 
were  identified  or  entered  for  the  first  time.  For  lack  of  room,  a  portion 
of  this  collection,  namely,  the  skeletons  which  have  not  yet  been  cleaned, 
has  been  temporarily  stored  in  the  Armory  building.  The  remaining 
portion  has  been  arranged,  labeled,  ^nd  placed  in  table  cases  in  the 
osteological  hall.  Seventeen  cases  are  thus  occupied,  and  many  more 
will  eventupilly  be  required  to  accommodate  this  important  and  steadily 
increasing  collection.  The  service  of  Mr.  F.  A.  Lucas  as  an  aid  in  the 
department  of  osteology  has  done  very  much  to  stimulate  its  growth. 

Messrs.  E.  H.  Hawley  and  T.  M.  Sweeney  have  rendered  efficient  aid 
in  the  mounting  of  specimens  in  the  cases  for  exhibition,  and  to  the 
former  especially  the  Muspum  is  indebted  for  numerous  ingenious  con- 
trivances for  the  better  display  of  its  material.  Mr.  T.  W.  Smillie,  pho- 
tographer, produced  for  the  London  Fisheries  Exhibition  enlarged  pho- 
tographs of  fishermen  and  fishing  scenes.  These,  which  were  printed 
by  the  electric  light,  and  in  some  instances  retouched  by  Messrs.  Elliott 
and  Moeller,  constituted  a  prominent  feature  in  the  American  section 
at  the  Fisheries  Exhibition,  and  received  a  gold  medal — the  only  one 
awarded  to  photography.  They  seem  to  deserve  especial  mention 
here,  since  it  is  believed  that  pictures  of  this  description  can  be  used 
with  great  effect  hereafter  in  various  departments  of  the  Museum. 

Mr.  Hendley  has  done  some  excellent  work  in  the  preparation  of  lay 
figures  for  the  London  Fisheries  Exhibition.  Two  of  these  figures  were 
representative  of  the  negro  fisherman  of  the  United  States,  and  five, 
of  the  white  fisherman.  He  has  also  commenced  the  work  of  preparing 
casts  of  vegetables,  fruits,  meats,  &c.,  to  be  arranged  hereafter  in  the 
food  collection. 

Preliminary  exhibition  of  the  fishery  collection. — On  the  26th  of  Feb- 
ruary an  exhibition  of  the  collections  about  to  be  sent  to  London  was 
held  in  the  halls  of  the  Museum.  Preparations  for  this  exhibit  were 
made  in  three  days'  time  by  dint  of  hard  work  of  an  extra  force  night 
and  day.  The  building  was  lighted  for  the  first  time  by  the  electric 
lamps,  and  the  display  was  considered  a  great  success.  On  the  follow- 
ing night  the  building  was  also  opened  for  the  inspection  of  these 
exhibits.  On  the  first  evening  2,339  persons  were  present,  and  on  the 
following  night,  2,298.  During  the  week  before  the  collections  were 
packed  the  attendance  in  the  Museum  averaged  nearly  2,000  a  day. 
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The  Southern  Exposition  of  LouisvilUy  organized  in  1882^  obtained  per- 
mission from  the  last  Congress  to  remove  certain  objects  from  the  Na- 
tional Museam,  with  the  sanction  of  the  Director  and  without  cost  to 
the  Government,  for  exhibition  in  the  Soathern  Exposition.  (See  Bev. 
Stat.,  Forty-seventh  Congress,  second  session,  chap.  99.)  This  exposi- 
tion opened  on  Angnst  1,  and  a  collection,  the  contents  of  which  are 
elsewhere  enumerated,  was  sent  from  the  Masenm,  and  was  returned 
after  the  close  of  the  exhibition,  in  good  order,  on  November  8.  The 
contributions  of  the  Museum  were  greatly  appreciated  by  the  visitors 
to  the  exhibition,  and  the  ex2)enses  incurred  in  its  preparation  were 
promptly  and  cheerfully  paid  by  the  company.  Several  applications 
from  other  similar  exhibitions  were  received,  but  the  Museum  has  always 
taken  the  position  that  loans  of  this  kind  cannot  be  made  without  spe- 
cial Congressional  enactment.  It  is,  however,  my  desire  to  prepare  for 
such  purposes  a  special  series  of  specimens  which  may  be  temporarily 
sent  to  different  parts  of  the  United  States  for  the  purpose  of  public 
instruction  and  of  awakening  interest  in  museum  work.  An  excellent 
precedent  for  this  move  may  be  found  in  the  policy  of  the  Science  and 
Art  Departments  of  Great  Britain,  which  at  the  present  time  has  eight- 
een loan  collections  of  this  kind  in  different  parts  of  the  United  King- 
dom. 

Hxhibition  of  the  Pharmaeeu  tical  Association. — On  September  10,  the 
Pharmaceutical  Association  held  its  annual  meeting  and  exhibition  in 
the  Museum,  the  lecture-room  being  used  for  the  meeting  and  the  north- 
east and  east-north  ranges  for  the  exhibition,  which  was  very  largely 
attended,  the  number  of  visitors  during  the  five  days  of  its  session 
amounting  to  7,571. 

On  the  4th,  5th,  and  7th  of  December  the  Brush-Swan  Electric  Light 
Company  gave  an  exhibition  of  its  incandescent  lights  produced  by  the 
Brush  storage  battery.  During  the  four  evenings  of  the  display  there 
were  1,543  visitors. 

Meetings  and  lectures  during  the  year. — The  National  Academy  of 
Sciences  held  its  regular  semi-annual  meeting  in  the  lecture-room  of  the 
Museum  on  April  17.  The  Biological  Society  has  held  its  regular  fort- 
nightly meetings  in  the  lecture-room.  The  Philosophical  Society  held 
its  annual  meeting  in  the  lecture-room  of  the  Museum  on  December  8. 
The  Pharmaceutical  Association,  as  has  already  been  mentioned,  held 
its  annual  meeting  in  the  lecture-room  on  the  10th  of  September. 

A  course  of  12  lectures,  under  the  auspices  of  the  Biological  and  An 
thropological  Societies  of  Washington,  was  given  on  successive  Satur- 
days, commencing  on  January  13.  These  were  followed  by  a  course  of 
8  lectures  on  materia  medica  by  Dr.  D.  W.  Prentiss,  commencing  April 
7  and  continuing  until  May  26,  illustrated  by  specimens  from  the  materia 
medica  section  of  the  Museum:  they  were  attended  by  about  200  stu- 
dents of  medicine  and  pharm$icy, 
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Number  of  visitors. — By  means  of  the  tally  machine,  it  has  been  as- 
certained that  the  total  nnmber  of  visitors  to  the  Maseum  daring  the 
year  was  202,112,  making  a  daily  average  of  674.  The  number  of  visit- 
ors to  the  Smithsonian  building  for  the  year  was  104,693,  or  a  daily 
average  of  349. 

The  above  figures  show  an  increase  during  1883  of  34,657  visitors  to 
the  Museum  building  over  the  number  registered  in  1882,  and  a  decrease 
of  48,051  visitors  to  the  Smithsonian  Institution. 

DIVISION  OP  ANTHEOPOLOGY. 

I.  Department  of  Art  and  Ifidtistry. 

lu  the  Department  of  Art  and  Industry  is  included  for  the  present  all 
ethnolo^fical  material  except  that  belonging  to  prehistoric  archsBology. 
Under  the  head  of  '^art  and  industry"  are  included  the  products 
of  the  arts  and  industries  of  civilized  as  well  as  of  semi-civilized  and 
barbarous  races.  These  collections  are  being  arranged  in  accordance 
with  a  teleological  rather  than  geographical  plan  of  classification,  ob- 
ject's of  a  similar  nature  being  placed  side  by  side,  musical  instruments 
together,  weapons  together,  &c.,  and  arranged  in  such  a  manner  as  to 
show  the  progress  of  each  idea  from  the  most  primitive  type.  In  dis- 
carding the  ethnographic  method  of  arrangement,  almost  universal 
among  museums,  special  care  has  been  taken  not  to  sacrifice  the  possi- 
bility of  bringing  together  the  objects  belonging  to  any  particular  local- 
ity or  race,  if  this  shall  at  any  time  be  required  for  purposes  of  study. 

In  our  method  of  installation,  objects  are  mounted  in  glass-covered 
trays  or  deep  frames,  24  by  30  inches  in  dimension,  which  are  arranged 
for  study  or  exhibition  inibases  of  various  forms.  The  articles  belong- 
ing to  two  different  tribes  are  never  mounted  together  in  the  same  tray ; 
and  if  at  any  time  it  should  be  found  desirable  to  bring  together  the 
collections  from  any  given  race,  for  instance,  from  the  Eskimos,  the  Sia- 
mese, or  the  Japanese,  this  might  be  accomplished  in  a  few  hours ;  in 
fact,  when  once  the  present  system  of  mounting  has  been  completed,  the 
rearrangement  of  the  Museum  upon  the  ordinary  ethnographic  plan 
would  be  the  work  of  only  a  few  hours,  and  may  be  effected  by  a  small 
force  of  mechanics  and  laborers  under  the  direction  of  a  single  curator. 

The  system  of  classification  just  described  has  been  criticised  in  cer- 
tain particulars  by  administrators,  and  from  their  standpoint  the  criti- 
cism is  a  just  one.  I  therefore  take  this  opportunity  to  explain  that 
the  policy  of  the  department  has  been  misunderstood  by  them.  It  is 
no  part  of  the  plan,  nor  has  it  ever  been,  to  separate  articles  which  be- 
long together.  The  parts  of  any  collection  or  group  of  objects  which 
may  justly  be  considered  a  unit  of  administration  are  always  kept  to- 
gether 'y  for  instance,  if  a  costume  is  complete  it  is  not  intended  to  dis- 
sect it  and  distribute  its  parts.  Hats,  gloves,  boots,  and  coats  are  only 
placed  by  themselves  when  they  have  iio  related  objects  associated  witli 
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them.  In  the  same  way  a  costume  of  a  family,  whether  composed  of 
two  or  ten  individual  suits,  might  with  propriety  be  regarded  as  a  unit 
Collections  illustrating  the  history  of  a  special  tribe  in  a  monographic 
way  may  also  with  propriety  be  kept  together.  Such  a  collection  would, 
however,  not  be  assigned  to  the  department  of  art  and  industry,  where 
the  preferred  method  of  arrangement  is  evolutionary  or  progressive,  but 
would  rather  be  made  over  to  the  department  of  ethnography.  The 
teleological  plan  of  arrangement  has  already  been  criticised  by  persons 
who  prefer  the  more  usual  system  of  arrangement  by  race,  a  system 
which  is  in  many  respects  no  less  desirable  and  for  some  museums 
is  to  be  much  preferred.  This  system,  however,  is  not  at  present  con- 
venient for  the  uses  of  this  establishment.  It  is  probable  that  these 
critics  have  not  studied  the  plan  of  the  classification  of  the  Museum  suf- 
ficiently to  be  aware  that  an  ethnographic  series  of  objects  as  well  as 
the  teleological  series  is  provided  for.  It  has  been  publicly  suggested 
that  the  plan  of  classification,  sketched  out  provisionally  and  submitted 
for  consideration  in  my  report  for  the  year  1881,  has  been  settled  upon 
^^  without  allowing  the  voice  and  criticisms  of  scientific  men  to  be  heard." 
In  response  to  this  I  can  only  say  that  this  plan,  which,  it  may  be  stated 
in  passing,  has  never  been  anything  more  tlian  a  tentative  and  provis- 
ional one,  is  simply  an  extension  of  the  plan  adopted  in  the  archsBoIog- 
ical  division  of  the  Museum  previous  to  1874,  and  reported  upon  favor- 
ably by  a  committee  of  the  Board  of  Begents  early  in  1875.^ 

The  department  of  art  and  industry  must  in  time  necessarily  be  sub- 
divided into  a  number  of  special  departments.  At  present,  and  until 
the  material  now  on  hand  is  properly  assorted,  such  subdivision  is  not 
particularly  to  be  desired.  There  have  grown  up,  however,  a  number 
of  sections  in  this  department,  the  result  of  %he  accumulation  of  large 
quantities  of  material  requiring  the  care  of  a  special  officer. 

A  very  lai'ge  part  of  the  material  now  in  the  custody  of  this  depart- 
ment may  with  propriety  be  given  over  to  the  proposed  new  curator- 
ship  of  races  of  men. 

Section  of  Fisheries. — The  collection  to  illustrate  the  fisheries  of  North 
America  has  been  the  object  of  close  attention  since  1875,  when  a 
special  appropriation  was  made  by  Congress  to  enable  the  Commissioner 
of  Fisheries  to  present  a  thorough  representation  of  this  industry  at  the 
Philadelphia  Exhibition.  The  same  collection,  largely  expanded  by 
means  of  a  second  appropriation,  was  sent  to  the  International  Fisheries 
Exhibition  at  Berlin  in  1880,  and  again  in  1883  to  a  similar  exhibition 
in  London.  Although  a  considerable  portion  of  each  special  appropria- 
tion was  consumed  in  expensive  transportation  and  temporary  installa- 
tion, yet  considerable  sums  from  each  were  devoted  to  improving  this 
collection.    Expanded  as  it  has  since  been  by  gifts  from  and  exchanges 

*  See  report  of  Asa  Gray  and  Henry  Copp6v,  special  committee  on  Mnseam,  in  An- 
nual Report  of  the  Board  of  Regents  of  the  Smithsonian  Institution  for  the  ^ear  1874  i 
pp.  126-138. 
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between  foreigD  0(wemment8,  it  is  now  not  only  as  i>erfect  as  possible 
a  presentation  of  the  fistiery  industries  of  the  United  States,  bat  is 
by  far  tl^e  most  complete  exposition  in  existence  of  the  fisheries  of  the 
world.  In  addition  to  material  from  various  foreign  countries  pre- 
viously secured,  this  collection  has  during  the  present  summer  been  en- 
riched by  large  contributions  from  England,  India,  the  Straits  Settle- 
ments, Siam,  Greece,  Spain,  Sweden,  and  Russia.  The  Government  of 
Greece  presented  to  the  United  States  its  entire  exhibit  in  London,  and 
the  Government  of  Spain  was  equally  liberal,  sending  the  United  States 
everything  which  was  indicated  as  desirable  from  the  collections  ex- 
hibited in  London  by  the  Madrid  Naval  Museum. 

The  American  section  of  the  Fisheries  Exhibition  occupied  about  25,000 
square  feet,  and  the  high  appreciation  with  which  it  was  received  is 
marked  not  only  by  the  verdict  of  the  juries,  by  whom  it  was  awarded 
150  medals  and  diplomas,*  but  by  the  universal  commendation  of  the 
European  press. 

The  last  shipment  of  this  material  has  been  returned,  aiid  in  two  or 
three  months  will  be  re-installed  as  a  permanent  section  of  the  Museum. 

The  concentration  of  a  considerable  amount  of  money  upon  this  col- 
lection has  enabled  us  to  provide  for  it  all  necessary  cases,  to  do  the 
required  work  of  mounting,  to  prepare  printed  labels  for  every  specimen, 
and  to  bring  together  a  large  number  of  pictures,  photographs,  and 
fiketches,  which  supplement  the  labels  and  complete  the  significance  of 
the  specimens.  It  will,  consequently,  for  some  years  no  doubt,  stand  as 
the  first  completed  and  most  thoroughly  arranged  section  of  the  depart- 
ment of  art  and  industry. 

Section  of  Historical  Relics. — The  relics  of  George  Washington  and 
other  distinguished  persons,  for  many  years  displayed  in  the  Patent 
Office,  and  the  Lewis  collection  of  Washington  relics  purchased  by 
Congress  at  a  cost  of  $12,000,  which  was  stored  in  the  Patent  Office 
but  kept  in  the  originaP  packing-boxes,  have,  during  the  year,  been 
given  into  the  charge  of  the  National  Museum  by  the  Oommissioner 
of  Patents.  These  have  been  placed  on  exhibition  in  temporary  cases, 
together  with  many  articles  of  similar  nature  already  in  the  possession 
of  the  Museum.  It  is  intended,  as  soon  as  practicable,  to  install  the 
Washington  relics  in  a  more  effective  manner,  perhaps  by  placing  the 
fdmiture  in  a  case,  the  inteJlor  of  which  shall  resemble  one  of  the  apart- 
ments in  the  Washington  homestead  at  Mount  Vernon.  In  the  Lewis 
collection  are  two  portraits  of  General  Washington  and  Mrs.  Martha 
Washington,  painted  by  Col.  John  Trumbull,  which  are  among  the 
choicest  treasures  of  American  art. 

Section  of  Materia  Medica. — This  section  is  already  thoroughly  under 
control,  the  specimens  being  installed  in  exhibition  cases  in  systematic 
order,  and  a  large  number  of  labels  being  attached.    This  department 

*  Fifty  of  this  number  were  awarded  to  the  National  Mnsenm  and  Fish  Commission 
and  their  employ^. 
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has  been  for  two  years  under  the  care  of  Dr.  JameA  M.  Flint,  surgeon, 
17.  S.  K.,  who  has  been  detailed  for  this  service  by  the  Snrgeon-Gen- 
eral  of  the  Navy,  and  to  whose  skill  the  Musenm  is  indebted  for  the 
development  of  a  collection  of  medicinal  substances  probably  unequaled 
elsewhere. 

The  whole  number  of  specimens  at  present  on  exhibition  is  3,240. 
The  series  begins  with  objects  that  illustrate  the  forms  in  which  medici- 
nal substances  appear  in  commerce  or  are  prepared  for  administration 
by  pharmacists.  The  labels  attached  give  concise  and  accurate  defini- 
tions of  each  class.  Next  following  is  the  general  collection  arranged 
according  to  the  detailed  classification  published  elsewhere,  beginning 
with  animal  products  in  their  zoological  order,  and  succeeded  by  vege- 
table products  in  their  botanical  order,  &c.  Supplementing  the  general 
collection  is  an  exhibit  of  the  most  popular  mineral  waters,  and,  finally, 
as  a  distinct  series,  a  considerable  number  of  Chinese  drugs.  The  plan 
of  organization  and  the  methods  of  work  in  this  department,  together 
with  a  full  account  of  what  has  been  accomplished,  will  be  found  in  the 
report  of  its  curator. 

Section  ofNa/val  Architecture. — The  collection  of  models  of  boats  and 
vessels  now  includes  between  two  and  three  hundred  specimens.  This 
series  has  been  developed  in  connection  with  the  fisheries  exhibit,  and 
is  especially  complete  in  representations  of  American  forms,  both  abo- 
riginal and  modem.  The  series  of  primitive  types  is  particularly  full, 
and  the  collection,  which  will  be  installed  in  the  room  adjoining  the 
fisheries  court,  will,  when  arranged  upon  the  evolutionary  plan,  be 
thoroughly  unique.  Of  that  most  primitive  of  types,  the  skin  boat,  the 
Museum  now  possesses  five  examples,  the  bull-boat  of  the  Haidatsa 
Indians,  and  four  others  obtained  during  the  summer,  namely,  the  cora- 
cle of  the  Oanges,  gift  of  the  €k)vemment  of  India;  the  Irish  curragh, 
gift  of  the  Marquis  of  Hamilton;  the  Boyne  coracle,  and  the  Dee  cora- 
cle, obtained  from  persons  at  the  Fisheries  Exhibition.  The  Govern- 
ment of  India  contributed  also  some  exceedingly  interesting  and  primi- 
tive forms  of  dug-outs.  A  number  of  other  specimens  have  been  ac- 
quired during  the  year,  chiefly  by  gift.  This  collection  has  been  placed 
in  the  charge  of  Oapt.  J.  W.  Collins,  of  the  TJ.  S.  Fish  Commission,  to 
whom  very  much  of  its  recent  expansion  is  due. 

Section  of  Keratnics. — ^The  specimens  of  pottery  and  porcelain  from 
Europe  and  the  Orient  are  not  numerous,  but  include  a  number  of  very 
important  pieces,  such  as  the  two  immense  Centennial  vases  given  by 
Havilaiid  &  Co.,  a  very  excellent  representation  of  the  products  of  Doal- 
ton's  Lambeth  pottery,  and  a  large  number  of  decorated  tiles  exhibited 
by  Minton  &  Co.,  and  Moore,  Maw  &  Co.,  at  the  Philadelphia  Exhibi- 
tion. During  the  year  the  Museum  has  received  from  the  French  Gk>v- 
emment  a  gift  of  seventy-five  speoimens  from  the  Manufiusture  Nationale 
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de  Sevres.  This  is  a  technological  display,  inclading  the  materials,  im- 
plements, and  prodacts  nsed  in  this  establishment.  There  has  also  been 
received  a  very  valaable  vase  from  the  same  place  decorated  in  gold  and 
colors  by  F.  de  Courcy,  the  gift  of  L.  Strans  &  Son,  of  New  York,  im- 
porters. 

Mr.  W.  H.  Holmes  has  been  detailed  by  the  Director  of  the  Bnrean  of 
Ethnology  of  the  Smithsonian  Institution  to  prepare  a  report  upon 
American  aboriginal  pottery,  and  the  entire  collections  of  the  Museum 
have  been  placed  in  his  hands  for  that  purpose,  and  are  now  concen- 
trated in  the  northwest  court,  where  cases  are  already  prepared  for 
their  reception,  which  will  be  occupied  as  soon  as  the  interior  fittings 
are  decided  upon.  This  collection  is  wonderfully  rich,  and,  after  its 
arrangement  has  been  completed,  will  be  one  of  the  most  impressive  in 
the  whole  Museum.  It  has  been  increased  during  the  year  by  a  number 
of  imi>ortant  contributions,  among  which  may  be  mentioned  especially 
a  gift  of  100  pieces  of  Peruvian  pottery  from  Mr.  W.  W.  Evans,  of  New 
Eochelle,  N.  Y. 

Section  of  Costumes.—Mv.  J.  E.  Goodrich  and  Ensign  A.  P.  Nib- 
lack,  TJ.  S.  N.,  have  rendered  efficient  service  in  the  work  of  assorting 
and  preparing  labels  for  the  general  collections  of  costumes,  imple- 
ments, &c.  The  wealth  of  the  Museum  in  articles  of  costume  derived 
fix>m  the  North  American  aborigines  is  very  great,  as  also  in  all  classes 
of  implements  and  other  articles  which  usually  make  up  the  bulk  of 
ethnological  collections.  The  mass  of  ut^assorted  material  is  still  very 
large,  and  is  being  increased  every  week  by  the  arrival  of  new  accessions. 

The  extensive  collections  of  the  Bureau  of  Ethnology  from  the  pue- 
blos of  New  Mexico  and  Arizona  were  transferred  to  the  custody  of  the 
Museum  in  November,  including  numerous  specimens  of  basket-ware, 
pottery,  gourds,  grinding-stones  or  mortars,  weapons,  ceremonial,  house- 
hold, agricultural,  and  industrial  implements.  In  referring  to  this  ma- 
terial I  feel  it  my  duty  to  call  attention  to  the  fact  that  many  of  these 
specimens  have  suffered  deterioration  during  the  interval  between  the 
time  when  they  were  collected  and  the  time  when  it  became  practicable 
for  the  Museum  to  assume  their  custody,  as  mqst  necessarily  he  the  case 
when  perishable  objects  of  wood,  grass,  wool,  and  feathers  are  allowed 
to  remain  without  the  protection  of  dust-  and  insect-tight  cases.  Very 
many  of  them,  too,  suffered  damage  in  the  necessarily  rough  carriage 
on  pack-mules  firom  the  remote  regions  where  they  were  collected  to  the 
lines  of  railroad  transportation,  and  consequently  are  by  no  means  so 
beautiful  and  well  preserved  as  they  would  appear  to  be  from  the  illus- 
trations of  them  published  in  the  reports  of  the  Bureau  of  Ethnology, 
which  represent  them  in  their  best  condition  as  seen  in  the  hands  of  their 
original  owners  by  the  persons  who  gathered  them. 
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Ensign  A.  P.  Niblack  has  fnrnislied  the  following  list  of  the  most 
valuable  accessions: 

Among  the  most  important  coUeotions  made  by  employes  of  the  Government  in  coii- 
neotion  with  their  regalar  work  under  other  branches,  and  which  were  paid  for  out  of 
the  fund  previously  alluded  to,  may  be  mentioned — 

A  collection  from  William  J.  Fisher,  the  Coast  Survey  tidal  observer  on  Kadiak  Isl- 
'and,  Alaska,  who  made  several  trips  on  the  peninsula  and  mainland.  It  embraces 
about  100  specimens,  the  most  interesting  being  several  heavy  elaborate  bead- work 
head-dresses,  some  of  them  weighing  as  much  as  2}  pounds. 

The  collections  made  by  the  U.  S.  Signal  Service  observers  are  as  foUows :— - 

1.  One  by  C.  L,  McKay^  from  in  and  around  Bristol  Bay,  north  of  the  Aliaska  Pen- 
insula, from  the  Nushagag-mut  and  Ugnlmnt  Eskimos  of  that  region — about  45  speci- 
mens in  all,  including  a  full  outfit  for  a  Beluga- whale  hunter,  which  was  exhibited 
in  London  last  year.  This  outfit  includes  harpoons,  lines,  buoys,  extra  heads,  killing 
lances,  &c.  A  second  collection  of  about  50  or  60  specimens,  consisting  of  household 
utensils  and  articles  of  personal  adornment,  were  received  after  the  death  of  McKay. 
He  was .  drowned  in  April,  1883,  while  out  in  a  kaiak  in  Nushagak  river  in  bad 
weather. 

2.  One  by  J.  J.  McLean,,  from  around  Sitka,  which  had  been  pretty  well  worked  up 
by  other  collectors.  Besides  the  usual  lot  of  wooden  carvings,  kantags,  or  wooden 
dishes,  &c.,  there  are  some  fine  specimens  of  native  wicker  and  basket  work  in  the 
collection  made  from  a  species  of  grass,  Iris  tetutx. 

3.  A  kaiaky  with  complete  fittings,  from  Greenland,  deposited  by  the  Chief  Signal 
Officer  of  the  Army.    It  was  exhibited  in  London. 

4.  The  Point 'Barrow  collection  which  was  brought  down  when  the  expedition  re- 
turned recently.  The  collection  is  a  good  one  and  embraces  over  700  specimens.  Mr. 
Murdock  is  new  working  up  the  collection,  and  I  will  not  anticipate  his  report.  Part 
of  the  earlier  collection  which  came  down  on  the  Corwin  went  to  London  to  the 
Fisheries  Exhibit. 

5.  Mr.  Stejneger,  of  the  Signal  Service,  made  a  small  collection  from  the  Aleuts  on 
Bering  Island,  Commander  Group  (oif  the  coast  of  Kamschatka).  There  are  some 
interesting  models  of  fox  and  bear  traps  and  boats,  some  seal-skin  costumes  worn  in 
their  native  dances,  besides  some  accessions  of  costumes  peculiar  to  the  Aleuts. 

6.  A  collection  coming  more  properly  under  1884  was  received  several  weeks  sinoe 
frx>m  L.  M.  Turner,  of  the  Signal  Service,  frx>m  the  Eskimos  of  Ungava  Bay,*New  Lab- 
rador. It  is  a  fine  one,  and  embraces  over  450  specimens.  The  articles  have  not  the 
oily,  used  look  that  most  Eskimo  implements  have,  which  indicates  that  other  collect- 
ors have  been  among  them  recently,  although  a  great  many  eipecimens  are  models  of 
traps,  snow-shoes,  tobogans,  and  spears,  and  are  necessarily  new.  There  are  some 
large  tobogans  and  snow-shoes  of  a  peculiar  pattern.  The  costumes  are  remarkably 
handsome,  and  show  the  effects  of  contact  with  civilization. 

A  second  collection  from  Fisher,  made  in  the  Aleutian  Archipelago  and  Aliaska  Pen- 
insula, has  Just  been  received.  It  consists  of  about  120  specimens  of  costumes,  Aleu- 
tian heads,  household  utensils,  accessories  of  costume,  «Sbc. 

Among  the  small  purchased  collections  may  be  mentioned,  a  Zufii  sacred  blanket^ 
100  Peruvian  water-bottles,  or  huacas,  and  some  shoes,  hats,  dishes,  baskets,  Am.,  from 
the  La  Costa  Indians  of  South  California,  woven  of  mescal  fiber  and  palm  leaves. 

(1.)  Among  the  principal  donations  are  40  musical  instruments  supplemental  to  the 
set  of  American  musical  instruments,  all  presented  by  Mr.  J.  Howard  Foote,  of  31 
Maiden  Lane,  New  York. 

(2.)  The  original  Catlin  collection  of  Indian  portraits,  ^bc.,  p  ainted  by  him  during 
his  eight  years  amongst  the  48  tribes,  of  which  he  has  handed  down  to  us  these  most 
yaluable  ethnological  records.  There  are  about  500  in  the  collection,  which  Mrs.  Har- 
lison,  of  Philadelphia,  has  so  generously  presented  to  the  Institution. 
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(3.)  At  the  close  of  the  Boston  Exhibition,  recently,  some  50  musical  instraments^ 
nnmeronfl  clay  figures,  and  varions  other  specimens  were  presented  to  the  Institation 
1»y  Soorindro  Mohnn  Tagore,  ri^ah  of  one  of  the  provinces  of  India  and  president  of 
tte  Bengal  mnsic  school.  The  musical  insfrnments  are  accompanied  by  full  notes, 
and  the  Museum  is  taking  steps  to  obtain  a  supplemental  collection  to  complete  the 
series.     These  objects  were  installed  a  few  days  since  and  are  now  on  exhibition. 

Among  the  principal  exchange  collections  are— 

(1st.)  Some  miscellaneous  weapons  from  Polynesia  and  South  America,  obtained  at 
the  Fisheries  Exhibition. 

(2d.)  Some  16  musical  instruments  and  accessories,  from  Tiflis,  in  the  Caucasus,  ob- 
tained through  Mr.  Englemann,  of  Saint  Louis. 

(3d.)  About  40  specimens  from  the  Leipzig  Museum,  consisting  of  knives,  bows,  ar- 
lowa,  baskets,  mats,  ^bc.,  from  Africa,  particularly  the  Loango  coast,  and  Gaboon 
Birer,  on  the  west  coast.  The  admirable  native  steel  implements  are  well  illustrated. 
This  collection,  combined  with  a  few  stray  or  miscellaneous  articles  and  a  small  num- 
\tT  given  by  Rev.  Dr.  Gurley,  constitutes  but  a  meager  African  ethnological  exhibit. 

The  Museum  has  Just  sent  to  the  Trocadero,  at  Paris,  an  ethnological  collection,  se- 
lected from  the  material  in  its  possession,  and  doubtless  their  exchange  will  embrace 
some  additions  to  the  above. 

Mr.  J.  G.  Swan,  in  addition  to  the  regular  collections  which  he  sends  in  fh>m  time 
to  time,  last  summer  made  a  special  trip  for  tbe  Smithsonian  Institution  to  the  Queen 
Charlotte  Islands,  B.  C,  and  the  results  have  Just  been  received. 

In  the  early  part  of  the  year  he  sent  in  some  photographs  and  about  100  specimens, 
supplemental  to  his  series  illustrating  the  fisheries  of  the  Indians  in  and  around  Cape 
Flattery,  Washington  Territory.    The  complete  collections  went  to  London. 

In  the  trip  referred  to  above,  he  started  from  Masset  Sound,  N.  of  Graham  Island,  and 
•oasted  around  the  west  side ;  then  through  Skidegate  Channel  to  the  southeast  coast; 
then  home  to  Victoria.  Now  that  he  has  partially  carried  out  his  long-cherished  de- 
sire, it  is  to  be  hoped  that  his  forthcoming  notes  will  prove  as  valuable  as  those 
previously  published.  A  better  knowledge  of  the  Haidah  totems  and  totemic  carv- 
ings is  desired.  The  collection  is  rich  in  masks,  wood  carvings,  ladles,  ancient  stone 
implements,  robes,  clubs,  shamans'  wands,  ceremonial  bows,  whistles,  rattles,  fishing 
gear,  &o.,  but  particularly  so  in  the  slate  carvings,  of  which  he  sends  30  specimens — 
dishes,  boxes,  and  models  of  totem  posts.  There  was  already  on  hand  a  sufficient 
number  of  specimens  to  illustrate  the  Haidah  wood  carvings  and  working  in  silver, 
but  the  additions  to  the  slate  carvings  have  made  it  appear  desirable  to  install  the 
latter  as  a  monographic  collection,  illustrating  this  art,  which  alone  places  the  Hai- 
dahs  at  the  head  of  the  Indians  of  the  northwest  coast. 

The  Gatlin  collection  of  Indian  paintings,  presented  in  1881  by  Mrs. 
Joseph  Harrison,  of  Philadelphia,  have  been  unpacked  and  placed  on 
exhibition  in  the  lecture- room.  The  value  of  this  collection  is  almost 
Inestimable,  consisting,  as  it  does,  of  over  600  paintings  made  by  Gatlin 
previous  to  1840  in  various  parts  of  the  western  United  States,  Mexico, 
ftnd  British  North  America,  and  representing  members  of  what  were 
then  considered  to  be  forty-eight  distinct  tribes.  About  one-half  of  the 
figures  are  portraits,  while  the  others  represent  ceremonies,  games,  and 
hunting  scenes.  It  was  claimed  by  Mr.  Gatlin  that  over  3,000  figures 
are  represented  in  these  paintings,  and  they  are  of  the  greatest  value 
as  contemporary  delineations  of  costume  in  addition  to  their  importance 
M  portraits  of  tbe  various  types  of  Indian  before  they  had  become 
changed  by  contact  with  the  white  man.    This  collection,  which  con* 
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sists  of  the  original  paintmgs  made  by  Gatlin  in  the  field,  is  quite  dis- 
tinct from  the  one  exhibited  in  the  Smithsonian  building  many  years 
ago,  and  is  in  excellent  condition,  notwithstandiag  the  fact  that  it  has 
been  stored  in  a  warehouse  in  Philadelphia  for  fifteen  or  twenty  years. 

The  collection  of  musical  instruments  is  deserving  of  mention,  since 
it  is,  up  to  the  present  time,  the  only  one,  excepting  the  fisheriei  collec- 
tion, which  has  been  thoroughly  arranged  and  labeled  in  accordance 
with  the  accepted  plan  of  installation.  This  material  has  been  con- 
siderably extended  during  the  year  by  giit  of  modern  European  instru- 
ments from  Mr.  J.  Howard  Foote,  of  New  York  City;  an  exchange  col- 
lection of  Caucasian  instruments  from  Dr.  George  J.  Engelmann,  o^Saint 
Louis ;  the  gift  from  the  Bajah  Sourindro  Mohun  Tagore,  of  Madras,  of 
a  series  of  80  instruments  from  Hindoostan,  exhibited  at  the  Foreign 
Exhibition  in  Boston.  The  thanks  of  the  Museum  are  due  Col.  C;  B. 
Korton  for  his  friendly  ofQces  in  securing  for  the  Museum  this  valuable 
donation. 

Another  important  accession  to  this  department  has  been  the  contri- 
bution by  Mr.  L.  Prang,  of  Boston,  of  a  series  of  specimens  illustrating 
the  history  and  methods  of  lithography  in  all  its  branches.  These  were 
selected,  arranged,  and  labeled  by  Mr.  8.  R.  Koehler,  of  Eoxbury,  Ma«s., 
who  has  in  preparation  a  hand-book,  to  be  printed  by  the  Museum,  and 
to  accompany  the  collection.  Bev.  G.  H.  A.  Dall,  of  Calcutta,  has  con- 
tributed a  considerable  collection  of  foods,  textiles,  and  other  substances 
from  India. 

A  most  interesting  and  rare  accession  to  the  Museum  during  the  year 
is  that  of  a  piece  of  antique  Boman  mosaic,  which  formed  a  part  of  the 
floor  of  the  temple  of  Astarte,  and  which  was  secured  by  Sir  Bichard 
Wood,  British  consul-general  at  Tunis,  exhibited  at  the  Centennial  Ex- 
hibition, Philadelphia,  1876,  in  the  collection  of  his  Highness  the  Bey  of 
Tunis,  and  presented  to  the  Museum  by  Sir  Bichard  Wood,  at  the  in- 
stance of  6.  H.  Heap,  esq.,  United  States  consul  to  Tunis.  This  speci- 
men has  been  placed  on  exhibition,  after  having  been  carefully  repaired 
and  mounted  under  glass  by  Mr.  E.  H.  Hawley. 

Section  of  Foods  and  Textiles. — The  Museum  is  very  rich  in  the  textile 
products  and  food  substances  of  the  North  American  aborigines  and  of 
a  number  of  foreign  countries,  acquired  at  the  close  of  the  Philadelphia 
Exhibition.  Prof.  W.  O.  Atwater,  of  the  Wesleyan  University,  Mid- 
dletown,  Conn.,  has  been  acting  as  honorary  curator  of  the  "section  of 
foods,  and  has  carried  on  extensive  operations  in  the  analysis  of  tbod 
products  for  the  benefit  of  this  collection  and  of  the  Fish  Commission. 
Mr.  Bomyn  Hitchcock,  of  New  York,  an  experienced  microsoopist  and 
chemist,  has  recently  been  designated  acting  curator  of  the  department 
of  textiles  and  acting  assistant  curator  of  the  department  of  foods. 
The  work  of  preliminary  arrangement  has  been  rapidly  pushed  forward. 
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These  departmeuts  are  fall  of  interest,  and  that  of  foods  especially,  as 
bas  been  shown  by  the  experience  of  the  Bethnal  Green  Mnsenm,  in 
Ijondon,  may  be  made  one  of  the  most  instructive  to  the  pnblic. 

IL  Department  of  Races  of  Men. 

The  experience  of  the  past  year  has  impressed  upon  us  more  strongly 
than  ever  before  the  importance  of  the  orfi^nization  of  this  department, 
which  was  provided  for  in  the  original  plan  of  classification,  bnt  which, 
owing  to  lack  of  money,  has  not  yet  been  organized.  It  is  hoped  that 
daring  the  coming  year  it  may  be  possible  to  appoint  a  skillfnl  ethnol- 
ogist to  this  cnratorship.  The  department  of  arts  and  indastries  is 
now  overbardened  with  material  which  cannot  properly  be  cared  for, 
owing  qnite  as  much  to  the  liack  of  knowledge  and  skill  on  the  part  of 
ito  officers  as  to  the  inadequacy  of  the  numbers  of  the  staff  employed. 

III.  Department  of  Antiquities, 

The  department  of  prehistoric  antiquities,  under  the  charge  of  Dr. 
Charles  Bau,  has  advanced  with  its  usual  steps  of  progress  during  the 
year.  The  present  somewhat  unsettled  condition  of  the  upiier  main 
hall  of  the  Smithsonian  building,  in  which  these  collections  are  stored, 
is  due  to  the  fact  that  the  arts  and  industries  collections,  formerly  exhib- 
ited here,  have  been  only  in  part  removed,  owing  to  the  lack  of  exhibition 
^cases  in  the  new  bdilding.  An  exceedingly  important  addition  to  this 
department,  which,  on  account  of  its  size,  has  been  installed  in  the 
Museum,  is  the  Lorillard  collection  of  Central  American  antiquities, 
consisting  of  a  series  of  forty-eight  casts  of  wall  sculptures  and  picture- 
writings,  made  in  Mexico  and  Yucatan,  by  M.  Desir6  Chamay,  at  the 
expense  of  Mr.  Pierre  Lorillard,  of  New  York.  This  collection,  of  which 
a  duplicate  is  deposited  in  the  Trocadero  Museum  in  Paris,  was  for- 
warded j&om  that  city  in  May,  and  set  up  in  the  most  skillful  and 
artistic  manner  by  M.  Barbier,  from  the  Trocadero  Museum.  The  Mu- 
seum is  greatly  indebted  to  Mr.  Allen  Thomdike  Bice,  editor  of  the 
North  American  Beview,  who,  at  Mr.  Lorillard's  request,  acted  as  di- 
rector of  the  Chamay  expedition,  and  by  whose  advice  its  results  were 
deposited  in  Washington. 

In  the  same  gallery  with  the  Lorillard  collection  has  been  installed  a 
considerable  number  of  monolithic  statues  from  Yucatan,  Costa  Bica, 
and  Nicaragua,  which  have  been  for  some  time  in  the  possession  of  the 
Museum,  but  not  exhibited  until  recently  on  account  of  a  lack  of  room ; 
also  the  Syrian  sarcophagus  for  many  years  exhibited  in  front  of  the 
Smithsonian  building,  and  a  number  of  casts  of  prehistoric  statuary 
from  Egypt  and  elsewhere. 

A  large  collection  from  the  mounds  of  the  United  States  has  been 
transferred  by  the  Bureau  of  Ethnology.  This  collection  has  been 
made  under  the  direction  of  Prof.  Cyrus  Thomas  in  important  localities 
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from  Dakota  Territory  to  Florida,  and  from  Nevada  to  the  New  England 
States,  and  forms  the  basis  of  his  reports  to  the  Burean  of  Ethnology. 
This  collection  of  aboriginal  remains  embraces  sknlls,  bones,  celts,  frag- 
ments of  pottery  and  walls  of  dwellings,  shells,  copper  and  iron  impl^: 
ments,  flints,  flakes,  pipes,  arrow-heads,  perforated  tablets,  stone  disks, 
ceremonial  stones,  &c.  The  number  of  specimens  estimated  by  Pro- 
fessor Thomas  in  1883  was  3,544.  A  small  lot  of  quartz  celts  fh)m 
Madras  was  also  received  from  the  same  boreaa. 

DlVISIOir  OF  ZOOLOGY. 

lY.  Dq^rtment  of  Mammals. 

The  accessions  of  the  year  have  been  numerons  and  important,  and 
are  discnssed  in  full  in  the  report  of  the  curator,  Mr.  F.  W.  True.  The 
most  noteworthy,  perhaps,  are  various  species  of  cetaceans,  hitherto 
unknown  in  American  waters,  obtained  through  the  co-operation  of  the 
IT.  S.  Life-Saving  Service ;  and  the  collection  of  Greenland  seals,  ob- 
tained for  the  Museum  by  Dr.  0.  Hart  Merriam  during  his  trip  on  a  New- 
foundland sealing  steamer.  Dr.  Stejneger's  magniflcent  collection  of 
Bhytina  bones  irom  Siberia  have  been  received  mainly  during  the  year, 
and  by  efforts  in  various  directions  the  Museum  series  of  Sirenians  has 
now  been  completed.  Mr.  Homaday's  group  of  Bomean  Orangs  has 
been  placed  on  exhibition  in  the  mammal  gallery;  also  several  other  pro-' 
ducts  of  the  skill  of  the  Museum  taxidermist,  by  which  the  appearance 
of  this  collection  has  been  greatly  improved.  In  this  connection  may  be 
also  mentioned  the  gift  by  Mr.  Edward  Kemeys,  the  sculptor,  of  the 
original  model  of  his  bronze  figure,  '^The  Still  Hunt,"  and  a  large  num- 
ber of  working  models  of  various  species  of  North  American  mammals 
which  are  of  great  interest  to  the  student  of  art  as  well  as  to  the  mamal- 
ogist  and  the  taxidermist.  The  curator  of  mammals  has  devoted  a  con- 
siderable portion  of  his  time  during  the  year  to  the  reorganization  of  the 
collection  of  skeletons,  which  is  exceedingly  rich  in  North  American 
material.  The  cases  for  their  reception  not  having  been  finished,  the 
mounted  preparations  still  remain  iu  the  Smithsonian  building.  The 
articulated  skeletons  have  all  been  systematically  arninged  in  the  oste- 
ological  gallery.  It  is  but  fair  to  the  curator  to  state  that,  owing  to  his 
appointment  as  acting  assistant  director  during  the  absence  of  the  as- 
sistant director  in  Europe  for  six  months  of  the  year,  the  work  of  the 
department  was  necessarily  interrupted. 

The  number  of  specimens  added  during  the  year  was  365 ;  260  of  which 
were  skins  and  105  osteological  specimens.  The  total  number  of  speci- 
mens now  in  the  custody  of  the  curator  is  estimated  at  8,663.  In  his 
report  several  important  suggestions  are  made,  all  of  which  I  would 
recommend  for  adoption. 


/ 
/ 
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V.  Department  of  Birds. 

In  the  department  of  birds,  under  the  care  of  Mr.  Bobert  Eidgway, 
the  work  of  tlie  year  has  necessarily  been  confined  to  the  laboratory,  all 
Uie  space  in  the  ornithological  galleries  outside  of  the  cases  having  been 
occupied  by  the  offices  of  the  Smithsonian  institution  during  the  re-con- 
struction of  the  eastern  end  of  the  building.  There  has  been,  however, 
▼ery  much  important  work  accomplished  in  the  rearrangement  of  the 
study  series,  and  valuable  collections  have  been  received,  especially 
from  Dr.  Stejneger,  Mr.  Bidgway,  Mr.  Nutting,  Captain  Bendire,  and 
Mr.  Belding. 

The  total  number  of  specimens  in  the  custody  of  the  curator  is  esti- 
mated at  47,246,  of  which  Cf,000  are  on  exhibition,  13,000  are  duplicates, 
and  28,246  are  in  the  reserved  skin  series. 

YI.  Department  of  Rattles  and  Batr€Uihian8. 

Under  charge  of  Dr.  H.  0.  Yarrow,  honorary  curator,  the  usual  ad- 
ministrative work  has  been  accomplished,  and  an  annotated  catalogue 
of  the  American  specimens  belonging  to  the  Museum  has  been  pub- 
lished. 

A  considerable  number  of  species  lacking  in  the  Museum  series  has 
been  added  during  the  year,  chiefly  by  B.  W.  Shufeldt,  Mr.  Oeorge 
Shoemaker,  Mr.  Bobert  Bidgway,  Col.  Nicholas  Pike,  Mr.  S.  Belding,  and 
Mr.  G.  W.  Mamorly,  and  the  work  of  assorting  and  arranging  the  col- 
lections of  exotic  reptiles  has  been  pushed  nearly  to  completion.  No 
sxhibition  space  has  as  yet  been  assigned  to  this  department. 

VII.  Department  of  Fishes, 

• 

This  department  is  perhaps  one  of  the  most  unmanageable  in  the 
Museum,  its  material  being  for  the  most  part  alcoholic.  From  1865, 
when  it  was  thoroughly  disorganized  by  the  fire  in  the  Smithsonian 
building,  up  to  187H,  this  department  was  without  a  curator,  though 
subsequently  to  1881^  the  bulk  of  the  collection  was  largely  increased 
every  year  by  the  work  of  the  U.  S.  Fish  Commission.  For  two  years 
Dr.  Tarleton  H.  Bean,  the  curator,  assisted  by  Messrs.  Parker,  Dresel, 
Miner,  and  Bean, has  been  engaged  in  rearranging  the  entire  material 
and  preparing  a  card  catalogue,  a  task  which  has  been  doubly  difficult 
owing  to  the  lack  of  sufficient  room  in  which  to  work.  The  collection 
is,  however,  now  very  well  under  control,  and  several  thousand  bottles 
have  been  set  aside  for  the  exhibition  series.  From  June  to  October 
of  this  year  Dr.  Bean  was  detailed  for  special  service  in  connection  with 
the  International  Fisheries  Exhibition,  and  devoted  a  considerable  por- 
tion of  this  period  to  the  study  of  the  ichthyological  collections  in  Lon- 
don, Paris,  Genoa,  Vienna,  Berlin,  and  Liverpool,  establishing  addi- 
tional relations  of  exchange  in  those  cities.  This  department  has  been, 
as  usual,  enriched  by  the  work  of  the  U.  S.  Fish  Commission,  whereby 
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many  new  species  and  genera  have  been  added  to  the  fauna  of  North 
America. 

The  curator  estimates  the  number  of  specimens  in  his  department  at 
65,000,  of  which  20,000  are  on  exhibition  and  10,000  are  duplicates,  the 
remainder  being  held  in  the  study  series. 

YIII.  Department  of  MoUusks. 

This  department  continues  under  the  charge  of  Mr.  Wilham  H.  Dall, 
as  honorary  curator,  Mr.  R.  E.  G.  Steams  having  acted  during  a  portion 
of  the  year  as  non-resident  assistant  curator.  The  collection  has  been 
greatly  enriched  by  the  acquisition  of  Mr.  Stearns'  cabinet  of  American 
mollusks  and  the  very  rich  collections  of  J.  Gwyn  Jeffreys,  esq.,  F.  G.'S. 
&c.,  of  London.  Lieut.  Francis  Winslow,  C  8.  N.,  who  was  detailed  to 
duty  at  the  Smithsonian  Institution,  has  rendered  important  service  to 
this  department  during  the  year  in  developing  and  classifying  the  col- 
lection of  oysters  and  other  economic  moUusca  for  the  London  Fisheries 
Exhibition,  and  later  in  the  year  assisting  in  the  administration  of  the 
general  collections. 

It  is  earnestly  recommended  that  the  staff  of  this  department  be  in- 
creased by  the  appointment  of  at  least  one  person  who  will  be  able  to 
give  his  whole  time  to  the  care  of  the  material.  As  is  shown  in  the  an- 
nual report  of  the  curator,  serious  damages  have  resulted  every  year  to 
some  portions  of  the  collections,  owing  to  the  lack  of  constant  care, 
which  he,  being  fully  occupied  with  other  duties  in  a  remote  part  of  the 
city,  could  not,  of  course,  be  expected  to  give. 

IX.  Department  of  Insects, 

The  Museum  is  still  unfortunately  without  a  collection  of  entomolog- 
ical specimens  worthy  of  the  name,  the  valuable  specimens  accumulated 
by  the  Government  service  having  years  ago  suffered  destruction  in  the 
hands  of  the  entomologists  of  the  DepaVtment  of  Agriculture,  with  whom 
they  were  deposited.  Prof.  G.  V.  Riley,  who  is  acting  as  honorary  cura 
tor  of  this  department,  has  deposited  his  extensive  cabinet  of  American 
insects  in  the  Museum,  and  it  is  hoped  that  in  time  this  may  become  the 
property  of  the  United  States.  In  the  mean  time  all  possible  efforts  to 
keep  up  a  nominal  department  of  insects  are  being  made  through  the  em- 
ployment for  a  few  months  in  each  jear  of  an  assistant  to  Professor  Eiley. 

X,  XI,  XII.  Department  of  Marine  Invertebrates. 

The  collections  of  crustaceans,  radiates,  worms,  and  protozoans  are  in 
charge  of  Mr.  Richard  Rathbnn,  being  grouped  together  under  the.  gen- 
eral heading  of  ^^  marine  invertebrates.''  The  west  hall  of  the  Smith- 
sonian building  has  been  assigned  to  this  department  for  exhibition 
purposes,  but  is  still  occupied  in  large  part  by  property  belonging  to 
other  departments,  so  that  the  curator  has  had  but  little  opportunity 
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for  peifectiiig  the  exhibition  series.  Very  extensive  progress,  however, 
has  been  made  during  the  year  by  tlie  curator,  with  the  assistance  of 
Ensign  W.  E.  Safford,  Ensign  0.  S.  McOlain,  and  Mr.  U.  S.  Tarr,  in  the 
way  of  assorting  the  material  already  on  hand  and  the  distribution  of 
duplicates.  A  card  catalogue  of  the  department  is  nearly  completed,  and 
a  nomber  of  important  exchanges  with  several  European  museums  have 
been  made  during  the  year,  and  valuable  collections  have  been  received 
from  the  Museum  of  Comparative  Zoology,  Cambridge,  Mass.,  from 
Prof.  H.  E.  Webster,  from  Mr.  Edward  Potts,  of  Philadelphia,  and  from 
Messrs.  McKesson  &  Bobbins,  New  York.  Professor  Yerrill,  who  is  in 
charge  of  the  marine  research  work  of  the  Fish  Commission  in  New 
England  waters,  has  delivered  to  the  Museum  considerable  quantities 
of  material,  upon  which  investigations  have  been  completed.  Important 
collections  have  also  been  received  from  the  Fish  Commission  steamer 
^^Albatross."  Interesting  accessions  to  this  department  have  been  a 
series  of  foraminifera  from  the  deep  sea,  collected  by  the  ^'Challenger" 
expedition,  and  presented  by  Prof.  William  B.  Carpenter,  being  the  types 
of  his  official  report. 

Extensive  collections  of  echinoids  and  crawfishes  have  been  received 
from  the  Museum  of  Comparative  Zoology;  of  mnrine  annelids  in  alcohol 
from  Prof.  H.  E.  Webster ;  an  exhaustive  exhibit  of  the  Florida  com- 
mercial sponges,  from  McKesson  &  Bobbins;  important  accessions  from 
Alaska,  obtained  by  Dr.  Stejneger,  Lieutenant  Bay,  and  Mr.  John  Mur- 
doch; and  a  series  of  the  edible  Crustacea  of  Ban  Francisco,  from  Prof. 
B.  E.  O.  Steams. 

XIII.  Department  of  Invertebrate  Fossils. 

This  department  is  now  divided  into  tw.o  sections,  Dr.  C.  A.  White, 
honorary  curator  of  thh  department,  retaining  charge  of  all  except  the 
palaeozoic  fossils,  which  are  in  the  hands  of  Mr.  C.  D.  Walcott,  honorary 
curator  of  that  department.  Both  Dr.  White  and  Mr.  Walcott  are  offi- 
cers of  the  TJ.  S.  Geological  Survey,  and  are  devoting  themselves  almost 
exclusively  to  the  re-arrangement  of  these  collections  for  purposes  of 
study  and  preparation  of  reports.  The  two  laboratories  attached  to 
these  departments  have  been  fitted  up  as  thoroughly  as  possible,  and  a 
considerable  portion  of  the  specimens  are  arranged  therein.  The  acces- 
sions have  been  of  great  magnitude,  and  include  the  extensive  gather- 
ings of  the  various  exploring  parties  of  the  Geological  Survey. 

DIVISION  OP  BOTANY. 

XIY.  Department  of  recent  Plants. 

The  collections  of  recent  plants,  for  many  years  in  the  custody  of 
Dr.  John  Torrey,  of  New  York,  and  afterwards  deposited  in  the  Depart- 
ment of  Agriculture,  have  been  kept  in  excellent  condition  by  Dr.  Vasey, 
curator  of  the  department.    The  Museum  has  recently  received  a  very 
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extensive  accession  of  Eoropean,  Asiatic,  and  African  plants,  compos- 
ing the  herbarium  of  the  late  George  Joad,  esq.,  of  London,  the  gift  of 
the  Boyal  Botanic  Gardens  at  Kew,  thrpagh  Dr.  Asa  Gray.  This  col- 
lection is  still  in  the  custody  of  Dr.  Gray,  who  has  kindly  assumed  the 
direction  of  the  work  of  mounting  and  labeling.  Gases  have  been  pre- 
pared for  its  reception  in  the  laboratory  of  the  curator  of  materia  medica. 
The  exhibit  of  living  aquatic  plants,  under  charge  of  Dr.  Budolph 
Hessel,  superintendent  of  the  Government  carp  ponds,  is  assuming  con- 
siderable importance. 

XY.  Department  of  Foml  Ptants. 

This  departn^ent  is  administered  by  Prof.  Lester  V,.  Ward,  honorary 
curator,  who,  like  the  curators  of  fossil  invertebrates,  is  an  officer  of 
the  Geological  Survey.  Additional  space  has  been  assigned  to  the 
laboratory  and  a  large  number  of  storage  cases  supplied.  With  the  as- 
sistance of  Ensigns  E.  E.  Hayden  and  0. 0.  Marsh,  TJ.  S.  N.,  the  curator 
has  accomplished  much  in  reducing  the  Museum  specimens  to  system- 
atic order.  Extensive  additions  have  been  made  during  the  summer 
through  the  explorations  of  Professor  Ward  in  the  West 

DIVISION  OP  aEOLOaY. 

XYI.  Department  of  Mineralogy. 

Since  the  death  of  Dr.  George  W.  Hawes,  curator  of  thts  department, 
Mr.  W.  S.  Teates,  aid  in  the  Museum,  has  had  charge  of  the  mineral 
collections,  and  has  nearly  completed  the  task  of  rearranging  and  classi- 
fying the  material.  Prof.  F.  W.  Olarke,  chemist  of  the  TJ.  S.  G-eoIogical 
Survey,  was  appointed  honorary  curator  on  December  3.  An  exhibi- 
tion floor  space  of  2,000  square  feet  has  been  assigned,  and  show-cases 
are  in  process  of  construction.  Mr.  Joseph  Willcox,  of  Philadelphia, 
has  deposited  his  cabinet  of  North  American  9iineral8,  and  has  placed 
1,000  of  the  choicest  specimens  on  exhibition.  A  considerable  number 
of  acquisitions  have  been  made  during  the  year.  The  Abert  collection 
of  minerals,  for  a  long  time  the  property  of  the  Museum,  has  been  un- 
packed and  proves  to  be  of  great  value.  During  the  year,  Ensigns  H. 
S.  Knapp  and  O.  G.  Dodge,  XT.  S.  N.,  were  appointed,  and  Ensign  Wil- 
kinson, tr.  S.  N.,  re-assigned,  to  this  department. 

XYII.  Dq^rtm^t  ofLithology  and  Physical  Geology. 

The  collection  of  building  stones,  under  the  charge  of  Mr.  George  P. 
Merrill,  assistant,  acting  as  curator,  presents  each  month  a  more  imx)os- 
ing  appearance  in  the  exhibition  gallery.  The  space  assigned  to  it  has 
been  considerably  increased  during  the  year.  Owing  to  the  expense  of 
preparing  the  specimens,  little  has  been  done  towards  getting  ready  for 
exhibition  the  great  hoard  of  material  which  lies  at  present  unutilized 
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in  the  soatliweBt  coart.  The  curator  of  this  department  has  recently 
undertaken  the  development  of  the  collections  in  physical  geology,  but 
has  not  yet  had  opportunity  to  seriously  begin  work.  The  laboratory 
has  been  supplied  with  some  important  pieces  of  apparatus  during  the 
year,  notably  a  machine  for  sawiug  rocks,  made  by  ]B.  T.  Jenks,  of  Mid- 
dleborou^h,  Mass.  The  saw-blade  is  simply  a  thin  plate  of  sofb  iron, 
which  swings  back  and  forth  across  the  stone  and  is  fed  with  wet  emery 
or  sand.  Besides  this,  has  been  furnished  a  small  diamond  circular  saw 
for  cutting  thin  sections  of  rock.  This  was  made  by  Kerr,  of  Provi- 
dence, E.  1.,  and  set  up  by  Mr.  Jenks.  Ensign  J.  H.  Fillmore,  XJ.  S.  N., 
is  now  attached  to  this  department.  ' 

XYUI.  Department  of  Metallurgy  find  JEoonomio  Oeology. 

Mr.  Frederick  P.  Dewey  has  been  appointed  full  curator  in  this  de- 
partment. Until  within  a  few  weeks  nothing  had  been  done  towards  de- 
veloping the  exhibition  series,  the  time  of  the  curator  and  his  assistant 
having  been  devoted  to  overhauling  and  cataloguing  a  portion  of  the 
great  mass  of  unassorted  metallurgical  material  acquired  by  the  museum 
at  the  close  of  the  Philadelphia  Exhibition.  There  is  still  an  immense 
quantity  of  ores  and  metallurgical  products  stored  away  in  the  original 
packing  boxes  within  the  Museum  building,  and  also  in  a  temporary  shed 
attached  to  the  Armory  building.  This  latter  was  obtained  by  Mr. 
Thomas  Donaldson  at  the  close  of  the  so-called  ''permanent  exhibition" 
on  the  Oentennial  grounds  in  Philadelphia.  Work  in  this  department, 
as  in  that  of  minerals  and  lithology,  has  been  very  much  trammeled  by 
the  fact  that  until  Very  recently  there  have  been  no  full  curators  in  the 
division  of  geology.  This  deficiency  having  now  been  supplied,  the 
work  in  these  three  departments  is  rapidly  progressing,  and  during  1884 
the  inorganic  lK)llections  will  uudoubtedly  begin  to  assume  the  import- 
ance which  they  deserve  on  account  of  the  wealth  of  the  material  already 
in  the  possession  of  the  Museum. 

DIVISION  OF  EXPLORATION  ANi:^  EXPERIMENT. 

XIX.  Department  of  Exploration  and  Field  worJc. 

«. 

Very  much  has  been  accomplished  in  this  department;  not,  however, 
by  the  direct  efforts  of  the  Museum,  whose  appropriations  cannot  be  aj)- 
plied  to  this  purpose,  but  through  the  efforts  of  the  Smithsonian  Insti- 
tution and  its  Bureau  of  Ethnology,  the  Fish  Cfommission,  the  Geological 
Survey,  and  also  through  the  valuable  assistance  of  the  TJ.  S.  Signal 
Service  and  the  XT.  S.  Navy.  Mr.  Pierre  L.  Jouy,  of  the  Museum  staff, 
has  been  for  some  years  in  China  and  Japan,  and  recently,  at»the  ex- 
I>en8e  of  the  Institutiou,  has  been  attached  to  tbe  embassy  in  Oorea, 
where  he  is  making  mineralogical  and  ethnological  collections  in  the 
vicinity  of  SeAuL    Ensign  J.  B.  Bemadou,  TJ.  S.  N.,  having  volunteered 
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his  services  in  that  country,  was  detailed  by  the  ITavy  Department  for 
two  years'  work  in  studying  the  mineralogy  and  ethnology  of  this  new 
land.  *  I 

XX.  Dq^rtment  of  Chemistry, 

w 

The  work  of  the  chemical  laboratory  has  been  carried  on  in  the  nsnal 
manner,  and  considerable  additions  have  been  made  to  the  fittings  of 
the  laboratory.  Mr.  Frederick  W.  Taylor,  chemist,  has  on  account  of 
illness  received  five  months'  leave  of  absence,  and  has  gone  to  Colorado. 

Prof.  F.  W.  Olarke,  as  an  officer  of  the  Museum,  has,  with  his  assist- 
ant in  the  Geological  Survey,  'Dr.  T.  M.  Chatard,  been  allowed  the 
use  of  the  chemical  laboratory  for  the  investigations  connected  with 
his  official  position.  Dr.  Jerome  H.  Kidder,  IT.  S.  N.,  of  the  Fish  Com- 
mission, has  been  allowed  the  use  of  the  upper  laboratory  during  the 
reconstruction  of  the  Smithsonian  building. 

XXI,  XXII.  Departments  of  Experimental  Physiology  a/nd  Vivaria, 

No  changes  have  been  made  in  these  departments,  their  conditions 
being  much  the  same  as  described  in  the  report  for  1882. 
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J.  M.  Flint,  Curator. 

In  the  establishment  of  a  Museum  designe  d  to  illustrate  man  and 
his  environment  it  is  proper  that  the  materials  and  methods  used  for 
the  prevention  and  cure  of  disease  should  have  a  place.  Medicine, 
like  food,  clothing,  and  habitation,  has  a  direct  and  important  relation 
to  the  welfare,  progress,  and  longevity  of  man,  and  the  i^medial  meas- 
ures in  use  by  a  people  may  be  as  indicative  of  the  degree  of  their  in- 
tellectual development  as  is  the  nature  of  their  food,  or  the  character 
of  their  dwellings,  or  their  social  and  religious  customs.  A  collection 
of  medicinal  substances,  df  medical,  surgical,  and  pharmaceutical  in- 
struments and  appliances,  may  not  only  be  instructive  to  the  specialist, 
physician,  pharmacist,  or  anthropologist,  but  ought  also  to  possess  a 
general  interest  for  the  public,  since  none  may  escape  the  occasion  for 
their  use. 

So  much  in  brief  explanation  of  the  presence  of  a  materia  medica 
exhibit  in  the  H.  S.  National  Museum. 

In  the  comprehensive  scheme  of  Museum  classification  which  has  been 
devised,  a  place  for  such  a  collection  has  been  provided  in  the  Division: 
^^  nitin^te  Products  and  their  Utilization."  Class :  '<  Medicine,  Surgery, 
Pharmacology,  Hygiene,"  &c. 

For  the  objects  belonging  to  this  dass  the  general  term  *^  materia 
medica"  has  been  adopted,  extending  the  common  definition  to  include 
everything,  medical  or  surgical,  used  in  the  treatment  of  disease. 
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In  determining  upon  a  clafisiflcation  for  this  department  of  the  Mn- 
scum  it  waa  necessary  to  consider  the  subject  from  various  points  of 
Tiew.  1.  The  historical,  as  relating  to  the  origin  and  progress — ^the 
evolution  of  medical  and  surgical  science  and  art.  2.  The  ethnographical, 
regarding  the  medicines  and  methods  peculiar  to  different  races  and 
nations.  3.  The  therapeutical,  which  considers  drugs  in  relation  to 
their  effects  on  the  animal  economy.  4.  The  physical,  having  regard 
to  the  sources,  physical  characters,  and  natural  relations  of  the  speci- 
mens. 

The  first  method  is  obviously  not  adapted  for  a  general  classification 
of  a  large  collection,  but  should  always  be  kept  in  view  and  may  be  em- 
phasized, particularly  in  the  development  of  the  section  of  surgical  in- 
stroments  and  appliances.  The  second  may  be  carried  out  in  part,  as 
in  separate  exhibits  of  Chinese  and  Gorean  medicines  and  the  medicines 
of  the  North  American  Indians.  The  third,  though  perhaps  the  most 
instructive  method  to  the  student,  presents  insurmountable  difllculties 
in  the  way  of  accomplishment.  The  physiological  action  of  a  drug  may 
so  vary  with  the  dose  as  to  make  its  assignment  to  a  class  purely  arbi- 
trary, and  the  very  classification  would  give  a  wrong  ^impression  as  to 
its  properties.  Moreover,  the  investigation  of  many  drugs  has  been  so 
limited  as  to  leave  their  therapeutical  qualities  in  great  doubt,  so  while 
the  medical  properties,  as  far  as  known,  should  be  briefly  stated  on  the 
label  for  each  sx>ecimen,  yet,  they  cannot  properly  be  used  as  a  basis  of 
classification. 

There  remain,  then,  only  the  physical  relations  of  drugs  to  be  con- 
sidered, and  of  these  the  natural  sources  from  which  derived  furnish  the 
most  readily  avaUable,  and  the  most  comprehensive  ground  for  a  classi- 
fication. 

In  view  of  these  cousiderations  the  following  has  been  adopted : 

Olassification  and  Arro/ngement  of  the  Materia  Medica  Collection. 

I.  Organic  materia  medica:  (1)  Animal  products;  (2)  vegetable  prod- 
ucts ;  (3)  products  of  fermentation  and  distillation. 
U.  Inorganic  materia  medica. 

1.  The  animal  products  are  arranged  according  to  the  zoological  posi- 
tion of  the  animal  from  which  the  drug  is  derived,  following  the  usual 
classification,  and  beginning  with  the  class  Mammalia,  order  Camivora. 

2.  Vegetable  products  are  classified  to  the  botanical  affinities  of  the 
plant  furnishing  the  drug,  and  the  authority  followed  is  that  of  Bentham 
and  Hooker's  '^  Genera  Plautarum  "  for  the  Phsenogamous  plants,  and 
Luerssen's  ^'  Medicinisch  Pharmaceutische  Botanik"  for  the  Cryptogams. 

3.  Products  of  fermentation  and  distillation  include  the  products  of 
the  acetous,  and  vinous  fermentations,  and  the  derivatives,  chloroform, 
ether,  &C.,  as  well  as  distillates,  such  as  carbolic  acid,  pyroligneous  acid, 
&C.    This  division  is  not  subdivided. 
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4.  Inorganic  products  are  arranged  according  to  their  fandamental 
elementary  constituents,  following  the  classification  of  the  chemical  ele- 
ments given  in  Eoscoe  and  Schorlemmer's  ^^  Treatise  on  Chemistry.'' 

In  each  of  the  four  divisions,  under  each  natural  order  or  elementary 
title,  are  brought  together  the  drugs  of  that  order,  and  each  drug  is  rep- 
resented in  its  various  natural  and  commercial  varieties  and  its  impor- 
tant preparations. 

The  collection  as  actually  presented  for  study  begins  with  a  series 
designed  to  illustrate  the  forms  in  which  medicinal  substances  appear 
in  commerce  or  are  prepared  for  administration  by  the  pharmacist.  In 
this  series  the  effort  has  been  made  to  present  representative  specimens 
of  each  class,  and  what  is  considered  to  be  of  greater  importance  to  at- 
tach thereto  labels  giving  concise  and  accurate  definitions  of  the  classes. 

Following  this  exhibit  of  medicinal  forms  is  arranged  the  general 
collection  according  to  the  classification  given  above,  beginning  with 
animal  products  in  their  zoological  order,  succeeded  by  vegetable  prod- 
ucts in  botanical  order,  &c.  The  succession  of  specimens  is  from  lefl 
to  right  and  top  to  bottom  of  each  section  of  the  exhibition  cases  in 
which  the  collection  is  presented.  Each  order  and  its  limits  are  indi- 
cated by  symbol  and  name  on  the  case. 

Succeeding  the  general  collection  is  an  exhibit  of  some  of  the  most 
popular  mineral  waters.  Each  of  these  is  shown  in  the  quantity  of  10 
liters  and  with  it  each  of  its  saline  constituents,  in  the  exact  weight 
which  analysis  has  shown  to  be  present  in  that  volume  of  the  water; 
thus  representing  to  the  eye  the  quantity  of  each  constituent  salt  in- 
gested with  a  given  quantity  of  water,  and  furnishing  a  quantitative 
table,  without  the  use  of  figures,  for  comparison  of  the  different  min- 
eral waters. 

Finally  is  presented,  as  a  distinct  exhibit,  a  considerable  coHection  of 
Ohinese  drugs,  which  were  gathered  by  the  Chinese  Imperial  Customs 
Commission  for  the  Centennial  Exhibition  at  Philadelphia  in  the  year 
1876,  and  subsequently  presented  to  the  United  States  Government. 

The  whole  number  of  specimens,  including  the  Chinese  collection, 
registered  in  the  books  of  this  department  of  the  Museum,  up  to  Decem- 
ber 31, 1883,  is  4,037.  Of  these,  after  rejection  of  duplicates  and  ani- 
dentified  and  injured  drugs,  there  have  been  classified  and  placed  on 
exhibition  3,240. 

The  sources  from  which  they  have  been  obtained  are,  (1)  contribu- 
tions from  large  commercial  houses  engaged  in  the  wholesale  drug 
trade,  notably  the  firm  of  W.  H.  Schieffelin  &  Co.,  New  York,  and  gen- 
erously, but  less  lavishly.  Park,  Davis  &  Co.,  of  Detroit;  McKesson  & 
Bobbins,  of  New  York ;  and  Wallace  Brothers,  of  Statesville,  N.  C. ;  (2) 
exchanges  with  foreign  museums,  as  the  Kurrachee,  India,  the  museum 
of  the  Pharmaceutical  Society,  London,  and  the  Soyal  Gardens  of  Kew 
and  Calcutta ;  (3)  collections  of  cinchona  barks,  made  under  direction 
of  the  English  Government  from  the  plantations  in  India ;  (4)  remains 
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of  the  dmg  exhibit  of  several  conntries,  at  the  Centennial  Exhibition 
at  Philadelphia  in  1876,  which  were  presented  to  the  United  States  by 
the  authorities  of  those  countries. 

As  a  whole  the  collection  already  represents  the  principal  drugs  in 
most  of  their  commercial  varieties  in  present  use  among  the  civilized 
l)eople  of  the  world,  including  most  of  the  new  remedies  that  have 
been  lately  introduced  to  the  notice  of  the  profession. 
^  An  alphabetical  index  to  the  collection  has  been  prepared  and  printed, 
giving  the  details  of  the  classification  and  the  i>osition  therein  of  every 
specimen  on  exhibition. 

The  collection  of  cinchona  barks  is  especially  complete,  comprising 
specimens  of  nearly  all  the  natural  barks  of  South  America,  and  every 
variety  of  the  cultivated  product  from  the  Government  plantations  of 
India,  with  many  from  Java,  Ceylon,  Mexico,  and  Jamaica. 

The  India  and  Jamaica  barks  are  accompanied  by  herbarium  speci- 
mens of  the  leaf  and  flower,  and  in  some  cases  the  fruit,  of  each  variety 
of  cinchona  tree  from  which  the  bark  is  taken. 

For  the  proper  preservation  and  exhibition  of  the  whole  collection 
great  care  has  been  taken.  Every  specimen  is  inclosed  in  a  clear  glass 
bottle  or  jar,  furnished  with  a  well-fitted  glass  stopper.  The  bottles 
have  been  made  of  uniform  shapes  and  sizes  according  to  the  standard 
established  for  the  Museum. '  Care  bas  been  exercised  that  every  speci- 
men should  be  thoroughly  dry  before  being  inclosed,  and,  if  liable  to  at- 
tacks of  insects,  has  been  enveloped  in  an  atmosphere  of  chloroform  by 
introducing  into  the  bottle  a  small  slip  of  blotting-paper  wetted  with 
the  insecticide.  The  cases  in  which  the  collection  is  exhibited  are  of 
Mexican  mahogany,  7  feet  high  and  8^  feet  long,  with  plate-glass  doors, 
the  door-frames  being  rabbeted  so  as  to  make  the  cases  practically  dust- 
proof.  The  cases  contain  each  four  shelves,  the  lowest  18  inches,  and 
the  highest  5  feet,  from  the  floor,  thus  bringing  every  specimen  within 
easy  range  of  vision.  Each  bottle  stands  upon  a  wooden  pedestal  4 
inches  square  and  1  inch  high,  and  to  this  pedestal  is  attached  the  la- 
bel. 

Without  doubt  the  most  important  duty  connected  with  the  installa- 
tion of  the  collection  Is  the  preparation  of  the  labels.  Monotonoas  rows 
of  bottles  bearing  only  the  name  of  the  dmg  inclosed  would  furnish  lit- 
tle interest  and  less  of  information  to  the  general  visitor.  Indeed,  the 
exhibition  of  many  articles  which  present  no  physical  peculiarhiies  dis- 
cernible by  the  naked  eye,  is  only  to  be  justified  by  the  fact  tnat  the 
specimen  calls  attention  to  and  gives  support  for  a  label  which  inter- 
prets it. 

In  the  preparation  of  these  labels  more  difficulty  has  been  encoun- 
tered than  was  expected,  chiefly  in  making  choice  from  the  mass  of  in- 
formation at  hand  of  those  facts  most  important  to  be  presented,  that 
conld  be  concentrated  into  the  few  lines  of  type  to  which  the  label  must 
be  restricted,  at  the  same  time  keeping  in  mind  the  popular  as  well  as 
H.  Mis.  69 13 
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scientific  use  of  the  collection.  Such  physical  characters  as  are  presented 
to  the  eye  by  the  specimen  itself  have  been  in  all  cases  omitted,  and 
such  facts  selected,  relating  to  source,  babitat,  mode  of  production,  con- 
stituents, medical  properties,  &c.,  as  seemed  to  the  writer  to  be  of 
greatest  public  as  well  as  professional  interest.  Two  kinds  of  labels  are 
used:  (1.)  Generic  labels,  applicable  to  series  of  specimens  compris- 
ing  natural  and  commercial  varieties,  and  preparations  of  given  drugs. 
These  are  not  strictly  limited  as  to  size,  are  printed  in  large  type, 
and  contain  general  information  relating  to  the  substance  in  question. 
(2.)  Specific  labels.  These  are  attached  to  every  specimen,  are  limited 
in  size  to  4  inches  by  IJ  inches,  are  printed  in  ordinary  clear  typej  and 
contain  the  name  and  synonyms,  source,  medical  properties,  dose,  and 
other  facts  tbat  can  be  considered  within  the  given  limits. 

The  number  of  specimens  already  furnished  with  printed  labels  is  575 ; 
copy  for  630  labels  is  ready  for  the  printer. 

Arrangements  have  been  made,  or  are  in  progress,  by  which  the  nat- 
ural sources  of  the  drugs  of  commerce  may  be  very  fully  illustrated. 
Models  or  stufied  specimens  of  the  animals  furnishing  substances  used 
in  medicine  may  be  found  in  the  different  sections  of  the  zoological  de- 
partment of  the  Museum ;  the  chemical  elements,  ores,  &c.,  in  the  chem- 
ical and  mineralogical  departments.  For  the  plants  furnishing  the  veg- 
etable medicinal  products  alarge  series  of  colored  plates  and  photographs 
have  been  obtained.  Upwards  of  1,000  medicinal  plants  can  thus  be 
illustrated  by  colored  lithographs  taken  from  works  on  medical  botany 
and  by  photographs  now  in  the  possession  of  this  section  of  the  Museum. 
More  than  half  of  these  are  already  mounted  in  swinging  frames  where 
they  are  easily  accessible  to  all  visiting  the  Museum.  The  nucleus  of 
an  herbarium  has  already  been  formed  and  arrangements  are  complete 
for  its  rapid  development  so  soon  as  the  necessary  dispositions  have  been 
made  for  its  care  and  exhibition. 

Early  in  the  organization  of  this  section  of  the  Museum  effort  was 
made  to  obtain  the  latest  editions  of  the  Pharmacopoeias  of  all  nations, 
in  order  that  from  them  a  list  might  be  compiled  of  the  drugs  in  prin- 
cipal use  among  the  civilized  people  o^  the  world.  Nearly  all  the  latest 
Pharmacopoeias  have  been  obtained,  and,  besides  furnishing  mere  lists 
of  medicines,  they  have  supplied  much  interesting  material  for  study 
and  comparison.  Some  of  the  results  of  this  comparative  study  have 
been  presented  in  a  report  to  the  Surgeon-General  of  the  Navy.*  The 
work  of  comparison  has  been  carried  much  further,  and  the  attempt  is 
being  made  to  prepare  a  compend  which  shall  contain  a  full  official  syn- 
onomy  of  each  of  the  drugs  mentioned  in  any  of  these  Pharmacopoeias 
and  tables  giving  composition  and  strength  of  every  preparation.  More 
than  half  of  this  compilation  has  already  been  made,  but  being  consid- 
ered of  secondary  importance  to  the  werk  of  the  collection  proper  pro- 
gress upon  it  has  been  irregular  and  slow. 

*  Report  of  the  Surgeon-General  of  the  Navy  for  the  year  1861,  p.  600,  <' Report  on 
the  PharmacopoDias  of  all  Nations." 
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To  summarize  what  has  been  accomplished,  it  may  be  said  that  the 
organization  of  the  materia  medica  section  of  the  Museum  is  complete; 
the  classification  has  been  established  in  its  details;  over  4,000  speci- 
mens have  been  received,  examined,  and  registered,  and  most  of  them 
bottled  and  arranged  according  to  the  classificatipn ;  the  whole  collec- 
tion has  been  provided  with  temporary  labels,  and  575  specimens  with 
permanent  labels,  each  requiring  a  study  of  the  specimens  and  of  the 
literature  regarding  it;  illustrations  of  most  of  the  medical  plants  have 
been  obtained  and  more  than  500  of  them  mounted  and  on  exhibition; 
a  medical  herbarium  has  been  commenced  and  its  development  assured; 
a  complete  catalogue  of  this  collection  has  been  made  by  means  of  which 
any  specimen  on  exhibition  may  be  readily  found,  and  a  considerable 
library  of  references  has  been  formed;  the  Pharmacopc&ias  of  nearly  all 
nations  have  been  obtained,  and  half  the  work  of  compiling  a  compend 
of  sixteen  of  them  is  done. 

In  the  future  development  of  this  section  of  the  Museum  a  wide  field  is 
clearly  open  for  interesting  and  valuable  work.  The  collection  as  it  now 
stands  includes  samples  of  the  great  minority  of  the  drugs  found  in  the 
commerce  of  the  country,  as  well  as  many  specimens  of  rare  drugs  or 
varieties  known  only  to  foreign  medical  practice.  It  remains  now  to 
make  use  of  the  prestige  of  the  scientific  institution  with  which  the  Mu- 
seum is  connected,  and  of  the  ready  means  at  the  disposal  of  the  Na- 
tional Government,  through  its  naval  and  consular  services,  supple- 
mented by  personal  correspondence  with  importers  and  their  agents, 
and  foreign  scientists  and  travelers,  to  gather  materials  and  information 
which  shall  be  rare  and  valuable.  There  is  still  n^uch  to  be  learned  re- 
garding the  source  and  mode  of  prpduction  of  many  of  our  standard  drugs, 
and  new  remedies  of  doubtful  origin  are  constantly  appearing  in  the 
market.  For  the  increase  of  our  knowledge  of  these  substances,  for  the 
investigation  of  these  questions  of  doubt,  no  more  favorable  conditions 
can  be  conceived  than  those  here  existing,  namely,  a  great  Museum  un- 
der the  patronage  of  the  nation,  associated  with  a  scientific  institution 
of  world-wide  renown,  having  correspondence  with  all  parts  of  the 
world,  and  friendly  relations  with  scientific  establishments  in  all  conn- 
tries. 
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SECTIONS  OP  FOODS  AND  TEXTILE  INDUSTRIES,  DEPARTMENT  OP  ARTS 

AND  INDUSTRIES. 

RoMYN  Hitchcock,  Curator. 

Owing  to  the  short  time  I  have  been  connected  with  the  Maseum,  it 
is  not  possible  to  know  precisely  what  donations  have  been  received 
during  the  year,  since  they  are  recorded  in  different  catalogues,  the 
special  catalogues  of  the  section  having  been  opened  in  November.  So 
far  as  I  am  able  to  learn  however  there  have  been  no  donations  to  the 
textile  collection  of  special  importance  during  the  year,  unless  some 
valuable  specimens  promised  by  certain  parties  in  London  have  been 
received  by  Mr.  Earll,  and  are  on  the  way  with  the  other  collections. 

In  the  collection  of  foods,  I  am  likewise  at  a  loss  to  know  just  what 
has  been  received  during  the  year.  Since  November  however  I  have 
a  perfect  record  of  all  that  has  come  in,  and  among  other  donations  one 
fine  set  of  specimens  in  duplicate,  illustrative  of  the  manufacture  of  co- 
coa and  chocolate,  is  worthy  of  especial  mention.  This  set  was  received 
from  Messrs.  Cadbury  Brothers,  of  Brownville,  near  Birmingham,  Eng- 
lan(^.  There  are  18  different  specimens,  embracing  cocoa  pods,  cocoa 
beans  from  seven  different  localities,  and  specimens  showing  the  va- 
rious stages  of  the  manufacture  of  cocoas  and  chocolates.  Labels  for 
this  collection  have  been  written,  and  are  ready  to  be  printed. 

Messrs.  Burgoyne,  Burbidges  &  Co.,  wholesale  dniggists  of  London, 
have  also  presented  6  specimens  of  pure  vegetable  colors  used  in  con- 
fectionery. 

Mr.  Oharles  B.  Orcutt  has  presented  3  specimens  of  Indian  foods 
from  Oalifomia,  among  which  is  a  fine  cake  of  ^^mesqnite"  meal. 

A  number  of  specimens  of  articles  of  food  used  in  England  have  been 
added  to  the  collection  by  purchase. 

The  work  of  arranging  the  food  collections  has  been  done  mainly  by 
Mr.  Towne,  who  has  been  almost  steadily  engaged  upon  the  collection 
of  Indian  foods  for  some  time  past.  This  part  of  the  work  should  be 
completed  in  a  short  time,  when  it  will  be  possible  to  label  and  classify 
the  specimens. 

My  own  work  in  installation  has  been  mostly  confined  to  the  textiles, 
and  particularly  directed  to  exhibiting  the  different  varieties  of  fibers. 

It  is  proposed  to  separate  all  the  textile  material,  as  the  work  of  ar- 
rangement progresses,  into  three  parts :  (1)  For  exhibition,  (2)  for  study 
series,  and  (3)  for  exchanges.  This  plan  has  been  carried  out  thus  far ; 
but  no  attemx)t  has  yet  been  made  at  a  systematic  classification  of  the 
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specimens  in  either  series,  for  the  reason  that  not  a  sufficient  number 

specimens  is  yet  in  the  cases  to  make  it  either  practicable  or  useful. 

There  are  on  exhibition  in  the  collection  of  fibers  and  textiles  3i8 
specimens  (includiug  72  specimens  of  cotton),  and  37  specimens  of  furs. 
IXn  addition  to  these  there  are  a  number  of  old  forms  of  spinning  and 
"^reaving  machinery  placed  on  top  of  the  cases  and  on  the  floor,  awaiting 
^^ases  which  are  to  be  made  for  them. 

It  is  impossible  to  state  the  number  of  specimens  now  in  the  coUec 
^ion  which  will  be  placed  in  the  series  for  study  or  among  the  dupli- 
<^tes.    All  of  the  material  would  require  to  be  looked  over  and  classi* 
fied,  which  would  require  weeks  of  labor  to  do  in  a  proper  manner  be- 
fore the  number  could  be  even  approximately  known. 

In  the  collection  of  foods  there  are,  by  actual  count,  742  specimens 
in  the  cases.  Besides  these  there  are  270  specimens  of  seeds,  barks, 
and  other  unclassified  material,  74  paints  and  pigments  used  by  the 
Indians,  and  158  specimens  of  oild,  making  a  total  of  1,244.  It  is  prob- 
able that  this  number  will  be  materially  reduced  when  the  collections 
are  properly  arranged  and  duplicates  or  imperfectly  known  materials 
are  taken  out. 

Among  the  duplicates  there  are  14  different  specimens  of  foods  from 
Siam,  in  most  cases  5  or  6  specimens  of  each  kind,  now  ready  to  be 
exchanged,  27  of  Ghinese  foods,  33  Indian  foods,  and  10  miscellaneous 
samples. 

There  are  also  106  specimens  of  different  oils  in  the  duplicate  series, 
of  which  there  are,  in  many  instances,  several  duplicates.  , 

To  conduct  the  Work  of  this  section  in  a  creditable  manner,  a  certain 
number  of  books  of  reference  are  absolutely  required.  The  only  work 
that  can  be  done  without  books  is  preparing  specimens  for  exhibition, 
and  even  this,  without  a  system  of  classification,  is  only  practicable  to 
a  limited  extent. 

The  food  collections  will  be  arranged  upon  the  scheme  worked  out 
by  yourself.  The  system  for  textiles  requires  much  further  study.  The 
routine  work  of  preparing  the  specimens  now  in  the  Museum  demands 
from  the  acting  Curator  an  expenditure  of  time  which  might  be  used  to 
much  better  advantage  for  the  Museum,  if  an  assistant  or  preparator 
were  appointed  to  work  in  the  textiles  division.  It  would  then  be  pos- 
sible to  devote  more  time  to  study,  and  to  the  perfection  of  the  classifi- 
cation, the  preparation  of  labels,  and  to  what  is,  in  fact,  the  most  im- 
portant part  of  the  Curator's  duties. 

The  exhibition  of  a  series  of  food  stuffs  becomes  of  value  only  when 
the  specimens  are  named  and  explained.  The  same  may  be  said  of 
every  other  set  of  specimens,  but  to  write  labels  requires  more  knowK 
edge  than  any  person  can  acquire  without  access  to  books  of  reference. 
In  the  textile  division,  however,  a  kind  of  knowledge  is  required  which 
cannot  be  acquired  from  books  alone.    It  would  be  a  great  advantage 
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to  the  section  if  the  acting  curator  coald  spend  a  short  time  visiting 
some  of  the  large  spinning  and  weaving  establishments  to  become  prac- 
tically familiar  with  the  processes. 

Although  it  is  very  desirable  that  the  microscope  should  be  broaght 
into  use  in  the  study  and  identification  of  the  fibers  and  fabrics,  foods 
and  adulterants,  the  opportunities  for  such  examinations  are  extremely 
limited  at  present  They  are  certainly  important,  and  the  credit  of  the 
Museum  demands  that  its  officers  should  be  competent  to  treat  any 
question  of  importance  that  is  presented  intelligently,  and  with  ade- 
quate knowledge  of  the  work  and  methods  of  others.  To  do  this  re- 
quires much  study  and  experimenting.  At  present  the  acting  Curator 
in  this  section  is  uncertain  whether  it  would  be  better  to  devote  his 
time  principally  to  study  and  investigation,  or  to  the  display  of  speci- 
mens without  order  or  reason.  In  the  one  case  the  benefits  would  be 
seen  in  the  future,  in  the  other  the  activity  of  the  section  would  be  seen 
now.  The  appointment  of  an  assistant,  as  suggested,  would  solve  the 
difficulty  in  the  most  satisfactory  way  by  permitting  the  work  of  in- 
stallation to  go  on  steadily  while  the  other  work  is  progressing. 

There  is  one  part  of  the  work  of  this  section  that  has  not  received 
any  attention  a«  yet,  but  which  can  doubtless  be  begun  early  in  the 
year,  as  soon  as  the  material  now  being  worked  up  in  the  food  collec- 
tion is  out  of  the  way.  This  is  the  arranging  of  series  illustrative  of  the 
process  of  nutrition,  showing  the  relative  value  of  foods,  drinks,  etc.; 
and  various  other  illustrative  collections  which  have  already  been  men- 
tioned in  a  previous  communication. 

It  is  also  desirable  that  specimens  showing  the  process  of  spinning 
and  weaving  should  be  obtained  for  the  textiles  division,  and  these  can 
doubtless  be  readily  obtained  by  a  personal  visit  to  the  mills. 

It  is  with  no  little  diffidence  that  the  needs  of  this  section  are  set 
forth  thus  at  length,  knowing  the  personal  interest  you  have  manifested 
in  its  progress  and  development,  and  your  willingness  to  advance  its 
interests  by  every  possible  means.  Nevertheless,  since  j'ou  hfive  asked 
for  "  recommendations  and  remarks,"  it  has  seemed  a  proper  occasion  to 
indicate  what  the  experience  of  two  months  has  clearly  shown  to  be 
esse^tial  needs  for  the  proper  conduct  of  the  work  of  the  section. 
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Charles  Rau,  Curator. 

The  classifying  and  preparing  for  exhibition  of  the  collections  received 
has  been  continued  in  accordance  with  the  plan  indicated  in  my  annual 
report  for  1882.  The  general  collection  of  typical  objects  in  the  Museum 
is  now  so  large,  that  more  space  can  be  given  to  special  collections,  and 
when  enough  specimens  have  been  recei\'^d  from  one  locality  to  fill  one 
or  more  trays,  they  are  separately  exhibited. 
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Character  of  routine  work. 
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The  following  is  a  list  of  special  collections  which  have  been  x)laced 
on  exbibition  dcuing  the  year : 


Where  from. 

By  whom  sent. 

Where  from. 

By  whom  sent. 

Wisconsin 

New  York 

Alabama 

Kentucky 

Ohio 

J.  E.  Gere. 
Ira  Van  Neas. 
0.  L.  Herrick. 
W.  T.  Knott. 
J.  S.  Robinson. 
A.  C.  Black. 
J.  M.  Roberts. 
Brainerd  Mitchell. 
C.  S.  Grigsby. 
Dr.  £.  R.  Reynolds. 
J.  A.  D.  Stephenson. 
fYank  Bums. 

Arkansas 

Florida 

Illinois 

Pennsylvania  .. 

Do :.-.. 

J.  E.  Adcox. 
G.  B.  Frazar. 

E.  C.  Brown. 
W.  C.  Brown. 

F.  G.  Galbraith. 

Indiana .... .... 

Ohio -• 

Dr.  A.  M.  H.  DeHaafi. 

Lonisiana 

niinois. ........ 

Massachusetts.. 

Ometepec    Isl- 
and, Lake  Ni- 
caragua  

India 

U.  8.  Fish  Commission : 
W.  Nyo,  jr. 

C.  C.  Nutting. 

J.  H.  Rivett-Carnac. 

Tennessee 

Virginia 

North  Carolina . 
Alabaina    -  

A  series  of  North  American  stone  and  bone  weapons  and  implements 
in  their  original  shafts  and  handles  has  been  carefully  arranged  for  per- 
manent exhibition.  Visitors  frequently  make  inquiries  concerning  the 
bafting  of  stone  implements,  9.nd  this  series  has  been  brought  together 
for  the  purpose  of  illustration. 

A  collection  of  1 16  North  American  stone  relics  was  made  to  be  sent 
to  the  Museum  at  Havre,  France,  in  exchange  for  flint  objects  received 
from  that  Museum. 

A  collection  of  North  American  relics  and  casts,  embracing  358  objects, 
was  made  for  the  American  Antiquarian  Society,  Worcester,  Mass. 
This  collection  is  given  in  exchange  for  the  well-known  "Kentucky 
mummy." 

One  thousand  three  hundred  and  twenty-nine  specimens  of  stone  im- 
plements, &c.,  collected  under  the  auspices  of  the  Bureau  of  Ethnology 
daring  the  fiscal  year  ending  June  30, 1883,  were  transferred  from  the 
new  Museum  to  the  Smithsonian  building.  They  have  been  placed  tem- 
jMrarily  under  table-cases,  but  will  be  assorted  and  exhibited  early  this 
year. . 

Four  boxes  containing  Galifomian  specimens  collected  during  the 
Wheeler  survey  were  received  in  this  department,  but  could  not  be 
opened  for  want  of  time. 

Researches  prosecuted  upon  material  heUmging  to  the  Department 

The  composition  of  my  work  on  prehistoric  fishing  necessitated  a 
careful  study  of  all  articles  bearing  on  fishing.  Dr.  J.  F.  Bransfbrd, 
U.  S.  N.,  was  occupied  during  a  part  of  the  year  in  writing  an  account 
of  his  latest  explorations  in  Central  America,  and  describing  the  speci- 
mens there  collected.  Mr.  W.  H.  Holmes,  of  the  Bureau  of  Ethnology, 
has,  for  literary  purposes,  examined  the  shell  objects  and  ceramic  speci- 
mens in  this  department. 
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I  have  devoted  all  my  time  not  spent  in  routine  work  to  my  pablica- 
tion  on  fishing,  ahd  have  therefore  not  composed  smaller  articles,  ex- 
cepting one  on  <<  Indian  Stone  Graves,"  which  appeared  in  the  American 
Naturalist  for  February,  1883,  pp.  130-134. 

Present  state  of  the  collection* 

NUMBKB  OF  SPECIME17S. 

1.  In  reserve  series 8,043 

2.  On  exhibition  .... : 24,731 

3.  Duplicates 7, 717 


4 


4.  Total 40,491 

ACCS8SIOK8  DURING  THB  TXAR  1883. 

1.  Exhibition 3,514 

2.  Eeserve  or  study  series 655 

3.  Duplicates 1,170 

4.  Totial 6,339 

Important  additums  during  1883. 

B,  E.  C,  Steams  J  Berkeley  j  Alameda  County  j  California, — Collection  of 
pestles,  mortars,  and  baking-stones  from  Yuba,  Nevada,  Placer,  and 
Alameda  Counties,  California. 

James  Harrington^  City  of  Mexico. — Three  stone  sculptures,  one  (mon- 
key-shaped) from  Tamiahua,  and  the  others  (human  figures)  from  Tam- 
pico,  Mexico.  Very  fine  specimens,  and  a  valuable  addition  to  the  col- 
lection of  Mexican  antiquities. 

J.  H.  Bivett-CamaCyAllahabady  India, — Collection  of  nuclei  and  flakes 
of  flint  and  chalcedony,  and  chipped  and  polished  celts,  from  the  Banda 
district,  Northwest  Provinces  of  India.  Two  of  the  celts  were  sent 
through  Dr.  B.  Meyer,  Wilkesbarre,  Pa. 

Albert  L  PhelpSy  Bamariscottaj  Lincoln  County^  Maine, — Collection  of 
flint  flakes,  rude  implements,  arrow-heads,  bone  implements,  fragments 
of  pottery,  &c.,  from  shell-heaps  in  Lincoln  County. 

TJ,  8,  Fish  Commission^  assisted  by  Willard  NyCjjr, — Collection  of  rude 
implements,  cutting  tools,  perforators,  scrapers,  arrow-heads,  sinkers, 
bone  implements,  fragments  of  pottery,  &c.,  from  Menemsha  Pond  and 
Eoaring  Brook,  Martha's  Vineyard,  and  from  Nonamesset  Island,  and 
Wood's  Holl,  Massachusetts.  This  collection  is  of  special  interest,  as 
it  shows  the  stages  in  the  manufacture  of  stone  implements  in  those 
localities. 

J.  B,  OerCy  Bicevillej  Washington  County^  Wiscon^n, — Collection  from 
the  vicinity  of  Biceville:  Kude  and  leaf-shaped  implements,  cutting 
tools,  scrapers,  arrow-  and  spearheads,  grooved  axes,  and  a  copper 
spear-head  or  knife.  In  this  collection  are  some  fine  types  of  arrow 
and  si>ear-heads,  and  the  grooved  axes  exhibit  unusual  forms.    The 
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copper  spear-head  (or  knife)  is  a  valuable  addition  to  the  series  of  objects 
of  that  metal  thus  far  acquired. 

August  Shmedtiej  Washington^  D.  0, — A  stone  sinker  (notched),  from 
a  cave  near  Santo  Doiniugo,  Isthmus  of  Tehuantepec,  Mexico. 

Dr.  D.  8.  Kellogg  J  Flaitshurg^  Clinton  County^  New  York. — Collection. 
of  rude  scrapers,  leaf-shaped  implements,  arrow-heads,  fragments  of 
pottery,  aud  of  bones  of  birds  and  quadrupeds,  from  old  refuse-heaps 
at  Plattsborg.  The  implements  and  pottery  show  uearly  the  same  de- 
gree of  skill  in  workmanship  as  those  from  the  shell-heaps  on  the  north- 
ern Atlantic  coast.  The  animal  bones  have  been  identified  as  belong- 
ing to  the  deer  (Cervus  virgin%anvs\  and  to  some  carnivore,  probably 
the  bear  ( Vrsus  americanus). 

C.  L.  Herricky  MinneapoliSj  Minn. — Collection  of  bammer-stoncs,  chips, 
and  flakes  of  flint,  chipped  celts,  arrow  and  spear-heads,  shells  and  frag- 
ments of  pottery,  from  a  shell-heap  on  the  Tennessee  Biver,  near  Deca- 
tor,  Ala. 

C.  8.  Chigsbyj  Fayettevillej  Lincoln  County^  Tennessee. — ^The  collections 
sent  at  different  times  during  the  past  year  comprise :  Bude  and  leaf- 
shaped  implements,  scra^iers,  cutting-tools,  perforators,  arrow  and  spear- 
heads, hammer-stones,  pitted  stones,  chipped  and  polished  celts,  grooved 
axes,  discoidal  stones,  gaming  discs  (?),  a  pierced  ceremonial  weapon, 
and  pierced  tablets,  all  from  the  vicinity  of  Fayetteville.  Bepresenta- 
tive  specimens  of  each  class  of  objects  have  been  placed  on  exhibition. 
Worthy  of  special  mention  are  a  leaf-shaped  implement,  partially 
<^  glazed,"  a  fragment  of  a  large  flint  implement,  showing  patina  of  con- 
siderable depth,  and  some  perforators,  spear-heads,  and  a  discoidal  stone 
of  very  flne  workmanship. 

J.  M.  BobertSj  Clintonj  East  Feliciana  Parish^  Louisiana. — ^Collection 
from  the  vicinity  of  Clinton :  Perforators,  cutting  tools,  arrow  and  spear- 
beads,  a  hammer-stone  (?),  a  small  paint-mortar  of  remarkable  form,  a 
pestle,  a  small  boat-shaped  article,  a  large  bead  of  compact  quartzite,  a 
pebble  showing  a  slight  cavity,  and  a  fragment  of  a  polished  celt.  Alto- 
gether a  good  collection. 

Dr.  H.  C.  YarroWy  Washington^  D.  C. — A  clay  vessel  with  handles, 
from  a  child's  grave  in  Caldwell  County,  Xorth  Carolina.  The  grave 
vras  half  filled  with  ashes  intermixed  with  hair  and  teeth.  *  On  top  of 
the  vessel  lay  a  round  cover  of  native  copper. 

W.  T.  Knotty  Lebanony  Marion  County y  Kentucky. — Collection  of  copper 
articles  from  a  mound  in  Marion  County :  a  celt,  a  breast-plate  (f ),  4 
spool-shaped  objects,  and  2  concavo-convex  discs.  There  were  also 
found  pieces  of  galena,  one  of  which  was  sent  by  Mr.  Knott. 

James  8.  Kobinsony  M.  (7.,  KentaUy  Hardin  County y  Ohio. — Collection  of 
copper  and  stone  implements  and  ornaments  from  a  mound  in  Hardin 
County:  2  copper  celts,  a  breast-plate  (?),  in  3  pieces,  a  fluted  ornament 
with  silver  plating,  and  a  crescent-shaped  ornament,  a  thin  sheet  of 
silver,  9  sheets  of  mica,  a  flint  scrai>er,  an  arrow-head,  and  a  pierced  tab- 
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let.  The  mound  is  situated  on  a  slight  rise  of  ground,  about  lO  rods 
south  of  the  Scioto  River,  in  Lynn  Township,  Hardin  County,  and  on 
lands  owned  by  Letter  T,  Hunt  and  General  James  S.  Eobinson.  It  is 
about  30  feet  in  diameter  and  4  feet  high,  and  was  overgrown  by  large 
forest  trees  of  white  ash,  beech,  and  oak..  The  mound  has  not  been  fully 
explored,  but  is  believed  to  contain  the  remains  of  at  least  three  per- 
sons. A  quantity  of  charred  corn  was  found  near  the  place  where  the 
relics  were  taken  out. 

Alexander  C.  Bluck^  Surgcon-OeneraVs  Office^  WashingtoHj  D.  O. — Col- 
lection from  Randolph  County,  Indiana :  Flakes,  scrapers,  cutting-tools, 
leaf-shaped  implements,  arrow-  and  spear-heads,  polished  celts,  notched 
and  grooved  axes,  mauls,  pestles,  one  ceremonial  weapon,  partly  drilled, 
and  two  pierced  tablets.  The  character  of  this  collection,  which  con- 
sists of  surface  finds,  is  above  the  average,  care  having  been  taken  to 
preserve  the  specimens  in  the  condition  in  which  they  were  found. 

W.  Emmet  Oatewood^  Stockport^  Morgan  County ^  Ohio. — A  large  stone 
mortar  with  funnel-shaped  cavity,  taken  from  the  foundation  wall  of  a 
building  at  Stockport;  originally  from  an  Indian  camp. 

Tennessee  Historical  Society^  Nashville^  Tenn. — ^A  cast  of  an  image  of 
potstone,  found  in  Bartow  County,  Georgia,  and  described  by  Col. 
Charles  C.  Jones  in  his  work  entitled  '^Antiquities  of  the  Southern 
Indians,"  p.  432,  &c.;  a  cast  of  a  stone  image  representing  a  woman, 
locality  where  found  not  yet  known ;  a  cast  of  a  smoothing  tool  with 
handle.  The  original  made  of  clay,  was  dug  up  in  North  !N^ashville,  in 
1866,  by  James  Wyatt,  superintendent  of  water- works.  The  originals 
were  loaned,  with  other  relics,  by  the  above-named  society,  and  the 
casts  made  in  the  National  Museum. 

Peabody  Museum^  Cambridge^  Mass.;  through  Prof.  F.  W.  Putnam. — 
A  cast  of  ai>  fish  carved  from  slate ;  original  found  near  Ipswich,  Mass* 

F.  G.  Oalbraithj  Bainbridge,  Lancaster  County^  Pennsylvania. — Collec- 
tion of  relics  found  on  the  surface  near  Bainbridge :  Flakes  of  porphyry, 
jasper,  quartzite,  and  slate,  trimmed  flakes,  rude  and  leaf-shaped  imple- 
ments, arrow  and  spearheads,  chipped  celts  with  ground  cutting 
edges,  a  chisel  (small),  grooved  axes,  large  unfinished  maul,  a  grinding- 
stone,  notched  sinkers,  fragments  potstone,  clay  vessels  and  sherds, 
and  a  paint-stone.  Collection  from  Bed  Hill  Cave,  near  Bainbridge : 
Fragments  of  animal  bones  and  teeth,  a  rude  stone  implement,  arrow 
and  spear-heads,  fragments  of  pottery,  and  a  shell  ornament.  Collec- 
tion from  Haldeman's  shell-heap,  2  miles  south  of  Bainbridge :  Jaws, 
bones,  and  teeth  of  animals,  fragments  of  a  human  skull,  fragments  of 
quartz  and  other  stone,  fragments  of  pottery  and  of  shells.  Collection 
from  Northumberland,  Lancaster, Perry,  and  York  Counties:  28  grooved 
axes,  6  polished  celts,  a  cutter  (chipped),  a  pestle,  a  mortar,  a  moccasin- 
last,  a  cup-stone  with  cavities  on  both  sides,  3  unfinished  ceremonial 
weapons,  4  small  stone  sculptures,  a  stone  ball,  and  a  hematite  paint- 
stone.    A  number  of  the  axes  show  the  oblique  groove  often  character- 
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iziti  g  Pennsylvanian  specimens  of  this  kind.    The  moccasin-last  is  a  re- 
"^^t-kable  specimen — a  natural  formation  modified  by  pecking. 

^.  T.  Walker^  Milton^  Santa  Rom  County^  Florida. — ^Two  arrow-heads, 
^^ssil  oysters,  and  3  fragments  of  fossil  bones  from  a  clay  bluft*  at  the 
'^^^d  of  Tampa  Bay,  Fla. 

If.  TT.  Evans  J  New  Rochelle^  Westchester  County^  New  York. — CoUec- 

^On  of  Peruvian  relics :  a  bronze  mace-head  (star-shaped),  a  bronze 

^l><K>n  with  ornamented  handle,  4  bronze  figures  (human),  a  small  group 

^f  3  figures  (human),  one  of  bronze  and  two  of  gold,  and  2  silver  figures 

(baman).    In  addition,  a  small  terra-cotta  head  from  the  Isthmus  of 

'tehuantepec,  Mexico. 

Eugene  A.  Smithy  Tuscaloosa,  Ala, — Casts  of  an  animal-shaped  pipe  and 
an  engraved  stone  plate,  from  Hale  County,  and  of  a  scraper-like  imple- 
ment, from  Tuscaloosa  County,  Alabama.  The  originals,  on  exhibition 
at  the  University  of  Alabama,  were  loaned,  with  other  specimens, 
through  the  agency  of  Mr.  Smith,  and  the  casts  made  in  the  National 
Museum.  The  material  of  the  pipe  is  pale-gray  limestone,  and  that  of 
the  engraved  plate,  gray  sandstone  with  particles  of  mica.  The  scraper- 
like implement  is  also  composed  of  gray  sandstone  with  mica. 

Frank  Bums,  BlountviHe,  Blount  County,  Alabama. — Collections  re- 
ceived during  the  past  year:  A  large  stone  mortar,  found  50  years  ago 
in  a  creek,  5  miles  from  Blount's  Springs,  Blount  County,  Alabama. 
Collection  from  Blount  and  Winston  Counties,  Alabama :  Arrow  and 
spear-heads,  celts,  grooved  axes,  hammer-stones,  discoidal  stones,  a  paint- 
mortar,  paint-stones,  a  hematite  sinker,  fragments  of  potstone  vessels, 
and  of  pottery,  a  silver  ornament  (perhaps  Spanish),  and  human  and 
animal  bones.  Collection  (surface-finds)  fro  m  Blount  and  Colbert  Coun- 
ties, Alabama :  Lcaf-shai)ed  implements,  perforators,  arrow  and  spear- 
heads, hammer-stones,  chipped  and  polished  celts,  pestles,  a  stone  bead, 
a  bone  implement,  fragments  of  potstone  vessels  and  of  pottery.  Col- 
lection from  Colbert,  Lauderdale,  Saint  Clair,  and  Blount  Counties, 
Alabama :  Kude  and  leaf-shaped  implements,  trimmed  flakes,  cutting 
tools  ]  arrow  and  spear-heads,  a  muller,  2  boat-shaped  objects,  2  polished 
celts,  and  2  large  stone  mortars;  a  handled  clay  vessel,  fr6m  a  mound 
on  the  banks  of  the  Tennessee  Biver,  near  Florence,  Lauderdale  County, 
and  fragments  of  large  wooden  troughs,  from  a  cave  in  Blount  County, 
locally  known  as  the  Crump  Cave.  Concerning  this  cave,  I  copy  the  fol- 
lowing statements  from  a  communication  by  Mr.  Burns :  '^  When  the 
cave  was  first  discovered  (in  1840)  there  were  8  or  10  of  these  troughs, 
bnt  now  they  are  all  more  or  less  split  or  injured,  except  this  one.  It 
is  about  7i  feet  long,  10  or  20  inches  wide,  and  6  or  7  inches  deep.  It 
has  been  hollowed  out  by  the  use  of  fire,  and  stone  or  copper  chisels, 
one  of  the  latter  having  been  found  with  the  troughs  when  the  cave 
was  first  examined.  There  were  also  found  12  or  15  skulls  and  a  large 
number  of  other  bones;  6  small  wooden  bowls,  tolerably  well  polished, 
5  or  G  wooden  trays,  somewhat  like  a  modern  bread-tray,  but  very  rough 
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and  unpolished ;  a  small  copper,  hatchet,  a  copper  chisel  5  inches  long, 
20  copper  ornaments,  6  or  7  large  shells,  some  of  which  are  said  to  hold 
a  gallon  of  water;  some  shell  discs  or  beads,  and  pieces  of  bark  or  cane- 
matting,  6  inches  sqnare,  bat  very  much  decayed.    Scattered  among  the 
bones  were  about  200  pounds  of  very  fine  lead  ore.    The  troughs  did  not 
contain  any  bones^  but  some  of  the  lead  ore  was  in  one  of  them.    The 
ornaments  mentioned  were  of  native  copper  and  perhaps  beaten  out  with, 
stone  hammers,  as  the  workmanship  was  very  rude.    The  chisel  and. 
one  of  the  ornaments  are  now  at  the  residence  of  the  late  Bev.  William. 
Grump,  in  this  county." 

William  PengeUy^  Torquay^  England. — Collection  of  bones,  teeth,  &c.a 
from  Kent's  Cavern,  near  Torquay;  23  finds  from  the  cave-earth  or 
hyenine  deposit,  and  7  from  the  breccia  or  ursine  deposit,  the  oldest  la 
the  cavern;  in  all,  1,270  specimens.  It  is  to  be  regretted  that  Mr.  Pen- 
gelly  has  sent  the  bones  undetermined.  They  were  for  the  present 
placed  on  exhibition  according  to  the  layers  in  which  they  occurred. 

JL  Belding^  Stockton,  San  Joaquin  County^  California. — ^Collection  from 
the  neighborheodof  La  Paz,  Lower  California:  Arrow  and  spear-heads 
(some  very  fine),  and  a  human  skull  and  10  bones.  I  take  from  the 
letter  of  Mr.  Belding  the  following:  <^The  skull  and  bones  (which  are 
probably  those  of  the  ancient  Pericties)  were  dug  out  of  coarse,  dry, 
granite  sand  in  a  cave,  or  overhanging  rock,  at  a  rancho  called  Zorillo, 
20  miles  north  of  Cape  Saint  Lucas.  They  were  neatly  wrapped  in 
cloth  made  from  the  fibre  of  the  agave — three-ply  cord,  made  as  sailors 
plait  sennit." 

H.  F.  EmeriOy  Cfuaymas,  State  of  Sonora,  Mexico. — Two  celt-shaped 
implements,  2  shuttle-shaped  objects,  an  ornamented  reel  (!),  carved  from 
slate,  and  an  amulet  of  alabaster  (animal-shaped),  found  6^  feet  under 
loose  rock  and  on  the  original  surface.  The  Indians  liere  do  not  know 
anything  concerning  the  relics,  and  there  are  no  signs  of  a  mound 
where  they  were  found.  # 

Rev.  Samuel  Lochwood^  Freeiholdj  Monmouth  County,  New  Jersey. — A 
cast  of  a  human  head  carved  in  stone.  The  original,  found  within  a  mile 
of  the  shore  of  Baritan  Bay,  Monmouth  County,  N.  J.,  was  loaned  by 
Mr.  Lockwood  for  the  purpose  of  making  a  cast  at  the  National  Museum. 
For  a  detailed  account  see  ^^American  Naturalist,"  October  1882,  p.  799. 

A.  Fairhurstj  Lexington,  Ky. — Collection  from  Knox  County,  Indiana, 
and  from  Clark  and  Bourbon  Counties,  Kentucky:  Arrow  and  spear- 
heads, hammer-stones,  polished  celts,  grooved  axes,  a  pierced  tablet, 
and  a  ceremonial  weapon.    Mostly  very  good  specimens. 

John  B.  Younglove,  Bowling  Oreen,  Warren  County,  Kentucky. — Col- 
lection from  the  vicinity  of  Bowling  Green :  Leaf-shaped  implements,  a 
cutting  tool,  a  notched  scraper,  a  perforator,  arrow  and  spear-heads,  and 
small  pierced  shell  discs. 

Robert Bidg way,  U.  S.  National  Museum, — Small  collection  from  Wheat- 
land, Knox  County,  Indiana:  Flakes,  rude  and  leaf-shaped  implements, 
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*^^ow.head8,  a  spear-head,  and  fragments  of  pottery.  The  spear-head 
^i^fintioued  is  of  exquisite  workmanship,  being  strongly  barbed  and 
^^ving  very  thin  edges;  length,  4  inches. 

*.  W.  Oreevy  Eddyville^  Lyon  County^  Kentucky. — Collection  from  dif- 
^^t^nt  localities  in  Kentucky  and  Tennessee :  Large  flint  implements, 
^^ip|)ed  celts  and  chisels  t?ith  polished  cutting  edges,  cutting  tools, 
^^rapers,  perforators,  arrow  and  spear-heads,  hammer-stones,  sinkers, 
^iseoidal  stones  (a  very  fine  specimen  from  a  mound  in  Tennessee),  mul- 
^^rsj  gaming  discs,  stone  beads,  paint-stones,  a  small  stone  carving  (hu- 


5^Hn  face),  animal  teeth  (one  notched),  clay  vessels  and  handles  of  such 
^  ^  the  form  of  birds,  &c.  Owing  to  a  p)*essure  of  other  work  Mr.  Greer 
^as  unable  to  copy  from  his  note  book  the  localities  where  the  si)eci- 
Xnens  were  found,  except  in  a  general  way,  but  will  send  a  full  report 
later. 

Dr.  O.  H.  Taylor^  Mobile j  Ala. — Collection  from  shell  heaps  near  Mo- 
1>]le :  Fragment  of  a  large  chipped  celt,  and  handles  of  clay  vessels  in 
the  form  of  bird-heads,  &c. 

C.  C.  Kuttingy  V.  8.  IfatUmal  Museum. — Collection  from  Cmetepec 
Island.  Lake  of  Nicaragua:  Bound  and  shoe-shaped  burial  urns,  small 
vessels  of  various  shapes,  some  painted  and  others  ornamented  with 
incised  lines  or  with  figures  in  relief,  toy  vessels  found  in  burial  urns, 
clay  sinkers,  legs  of  tripod  vases,  rude  stone  carving  (human  head), flint 
flakes,  an  arrow-head,  a  shell  implement,  and  a  number  of  fragments 
of  human  skulls  and  bones.  Also  a  large  stone  figure  (human),  to  be 
described  in  Mr.  Nutting's  report.  The  clay  vessels  arrived  in  a  very 
fragmentary  state,  especially  the  large  ones,  but  they  have  partly  been 
restored.    Among  the  painted  vessels  are  some  very  fine  specimens. 

JosS  Zeledonj  Costa  Bioa. — ^A  stone  carving  (human  head),  a  stone 
figure  (animal-shajied),  a  stnall  metate,  a  pestle,  and  10  clay  vessels, 
some  painted,  others  ornamented  with  raised  figures.  There  is  no  state- 
ment concerning  the  localities  where  the  specimens  were  found,  although 
(with  the  exception  of  one  vessel,  which  is  undoubtedly  of  Peruvian 
origin)  they  do  not  differ  in  character  from  other  Costa  Bican  objects 
sent  by  Mr.  Zeledon  last  year. 

Samuel  Johnson^  ParJcersJmrgj  Wood  County j  West  Virginia. — Eight 
arrow-heads  found  in  the  vicinity  of  Parkersburg.  Very  good  speci- 
mens. 

Ernest  E.  T.  Seton^  De  Winton  Farm^  Carberry^  Manitoba^  Canada. — 
Two  grooved  mauls  and  27  chips  of  chalcedony,  jasper,  &c.,  found  on 
Big  Plain,  Carberry,  Manitoba.  Also  2  arrow-heads  from  Gait,  Water- 
loo County,  Ontario,  Canada.    The  mauls  are  very  good  specimens. 

Minor  O.  Keith^  Idmony  Costa  Bica. — Twelve  large  sculptures  repre- 
senting men  and  animals,  and  3  small  fragments.  From  Dos  Novillos, 
on  the  line  of  the  Costa  Bica  Bailroad,  about  49  miles  fiom  the  coast. 
A  valuable  addition  to  the  collection  ot  antiquities  from  Costa  Bica. 
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Dr.  J.  F.  Bransfordj  77. 8.  Navy. — ^Two  small  stone  sculptures  (human) 
from  the  Pacuare  Gut,  Limon  Eailroad,  Costa  Bica. 

Capt  A.  Briand,  Havre^  France. — A  hammer-stone  and  16  flint  scra- 
pers (neolithic),  from  Elbeuf,  Department  of  Seine-Inffirieure,  France, 

James  Harrinffton^  Tampico^  Mexico, — Two  stone  sculptures  in  human 
shape. 

A,  B.  Becky  lAtitZj  La/Msaster  County^  Pennsylvania, — A  carved  stone 
pipe  (obscene).  Said  to  have  been  brought  from  South  America,  but 
probably  of  Northwest  Coast  origin. 

J.  A,  D.  Stephenson^  Statesville^  Iredell  County^  North  Carolina, — A 
scraper  and  96  arrow-heads,  from  a  deposit  in  Alexander  County,  North 
Carolina.  I  take  from  Mr.  Stephenson's  letter  the  following  state- 
ments :  ''  This  deposit  was  found  recently  by  some  quarrymen  near  the 
Catawba  River,  in  the  southeast  corner  of  Alexander  County, buried  in 
the  soil  against  the  side  of  a  large  rock.  I  know  of  no  locality  nearer 
than  70  miles  from  which  the  material  composing  the  specimens  could 
have  been  obtained." 

F.  Stanley  tiary^  Baltimore^  Md, — A  ceremonial  weapon,  from  Elk 
Bidge,  Howard  County,  Maryland. 

J.  B,  Aldrich^  Memphis^  Tenn, — A  New  Zealand  war-club  (mery), 
taken  from  a  mound  in  Bent  County,  Colorado.  Original  loaned,  and 
cast  made  in  the  National  Museum.  This  specimen  is  identical  in  mate- 
rial and  shape  with  a  New  Zealand  war-club  in  the  collection  of  the 
National  Museam,  and  belongs  to  the  class  of  so-called  ^^  intrusive 
relics,"  sometimes  found  in  this  country. 

Trocadero  Museum^  PariSy  France, — Collection  of  large  casts  taken  by 
M.  D^sir6  Charnay  from  sculptures  in  Mexico  and  Central  America. 
The  importance  of  this  collection  can  hardly  be  overrated.  The  casts, 
entered  under  57  heads,  fill  a  large  hall  in  the  National  Museum,  and 
embrace  the  important,  bas-reliefs  and  glyphic  inscriptions  described 
and  figured  by  Del  Hio,  Dupaix,  Waldeck,  Stephens,  and  other  explor- 
ers. They  oflbr  to  the  investigator  facilities  for  study  which  otherwise 
could  only  have  been  pursued  in  the  far-distant  regions  of  this  conti- 
nent, where  the  traces  of  a  higher  aboriginal  civilization  are  found. 
The  casta  are  the  duplicates  of  those  exhibited  in  the  Trocadero  Mu- 
seum at  Paris,  the  visible  tokens  of  Mr.  Lorillard's  munificence. 

J,  C.  Hoicelly  V.  S,  Navy. — A  tombstone  from  the  plains  of  Troy. 

Charles  J.  Turner^  Brunswick^  Chariton  County,  Missouri. — Collection 
from  Chariton,  Linn,  Saline,  Boone,  and  Howard  Counties,  Missouri. 
An  arrow-head  with  strongly  jagged  edges,  stone  sinkers  (some  of 
hematite),  hematite  celts  and  axes,  a  polished  cutter,  a  sickle-shaped 
natural  formation,  prepared  for  cutting  purposes,  a  grooved  double- 
pointed  head  of  a  war-club,  carved  pipes,  ceremonial  objects,  a  shallow 
stone  dish,  a  stone  ring  with  incised  lines,  a  rubbing  stone,  a  large 
grooved  adze-head,  a  large  stone  slab  with  foot-shaped  depression  and 
cup-formed  cavities  placed  around  it,  natural  formations  (clay  iron  ore). 
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prepared  to  serve  as  receptacles,  and  a  copper  axe.  This  is  one  ot  the 
best  collections  ever  acquired  by  the  National  Musenm. 

J.  E.  Adcox,  Benton^  Saline  County^  ArJcansas, — Collection  from  Saline 
Coanty :  Snde  implements,  cutting  tools,  scrapers,  perforators,  arrow 
and  spear-heads,  a  hammer-stone,  celts,  notched  and  grooved  axes,  and 
a  mailer. 

C  L.  McKay  {deceased). — Collection  from  Alaska :  Six  cutters  (slate), 
4  spear-heads,  4  chipped  celts,  a  chisel  (?),  2  adzes  (one  very  fine),  a  piece 
of  worked  argillite,  2  oval  pebbles,  one  with  polished  cavity,  an  un- 
finished bone  socket  for  harpoon-head,  and  2  clay  vessels. 

J.  F.  Kummerfeldj  Long  GrovCj  Scott  County^  Iowa. — ^A  grooved  axe 
(very  fine),  from  Pottawattamie  County,  Iowa. 

C  T.  WiltheisSy  Piqua^  Miami  County^  Ohio, — Cast  of  an  aMmal- 
shaped  pipe.  The  original  was  found  3  miles  from  Piqua,  near  the 
Miami  Kiver,  having  been  washed  out  by  high  water.  Material,  pale- 
gray  limestone. 

O.  B,  Fraaarj  Mount  Auburn^  Middlesex  County^  Massachusetts. — Col- 
lections from  shell-heaps  at  Old  Enterprise,  Mellonville,  Lake  Mnnroe, 
Lake  Harney,  and  Spear's  Landing,  Saint  John's  Eiver,  Florida :  32 
shell  adzes,  14  fragments  of  shell  adzes,  a  shell  chisel  or  gouge,  a  shell 
sinker,  a  shell  bead,  23  fragments  of  pottery,  3  fragments  of  potstone 
vessels,  a  grindingstone,  2  worked  prongs  of  antlers,  3  bears'  teeth,  and 
a  small  piece  of  galena. 

Ernest  C  Brown^  Warren^  Jo  Daviess  County^  Illinois. — ^Collection  from 
mounds  and  their  vicinity  in  Jo  Daviess  County :  a  large  digging-tool, 
leaf-shaped  implements,  scrapers,  perforaters,  arrow-  and  spear-heads, 
polished  celts,  grooved  axes,  a  pierced  stone  object  of  unknown  use,  a 
fragment  of  a  platform-pipe,  and  fragments  of  pottery.  I  take  from 
Mr.  Brown's  letter  the  following:  ^^The  mounds  are  situated  on  a  bluff 
about  !l  00  feet  high.  So  far  as  opened  they  appear  to  be  sepulchral, 
the  bodies  lying  with  the  heads  to  the  south.  They  were  all  encased  in 
Trenton  limestone  slabs  of  about  8  inches  in  thickness  and  from  2  to  5 
feet  long.    Belies  are  very  rare." 

W.  C.  Brown^  Liverpool^  Ferry  County ^  Pennsylvania. — Collection  from 
Perry  County:  Bude  chipped  implements,  arrow-heads,  rude  celts,  1 
pestle,  notched  sinkers,  and  fragments  of  iK)ttery. 

6.  W.  Emrichj  Northumberland^  Northumberland  County  ^Pennsylvania. 
— Collection  from  Northumberland  County :  Flakes,  rude  and  leaf  shaped 
implements,  scrapers,  perforaters,  cutting  tools,  arrow-heads,  rude  celts, 
an  unfinished  grooved  axe,  rude  grooved  axes,  pestles,  notched  sinkers, 
fragments  of  ceremonial  weapons,  and  a  carved  stone  pipe.  The  pestles 
and  grooved  axes  are  good  examples  of  aboriginal  methods  in  working 
stone,  being  natural  formations  somewhat  approaching  in  shape  the  im- 
plement desired,  modified  by  flaking  and  pecking. 
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DEPAETMENT  OF  MAMMALS. 
Peederiok  W.  Teue,  Curator. 


The  accessions  of  tbe  Department  of  Mammals  daring  the  past  year 
were  namerons,  varied,  aud  important.  The  namber  of  specimens  re- 
ceived from  the  collectors  of  the  SmithsoniaD  InstitotioD  and  those  of 
other  Departments  of  the  Government,  and  by  gift,  purchase,  and  ex- 
change, amoants  to  no  less  than  365.  The  nnmerical  relations  of  the 
accessions  from  each  of  these  sonrces  are  indicated  in  the  sobjoined 
table: 
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It  appears  from  this  table  that  more  than  two-fifths  of  the  entire 
nnmber  of  specimens  received  were  obtained  l^m  tbe  collectors  em- 
ployed by  tbe  Smithsonian  Institntion,  somewhat  less  than  half  that 
proportion  by  gift  and  excha,nge,  respectively,  and  a  still  smaller  nnmber 
irom  collectors  of  tbe  various  departments  of  tbe  Oovernment.  Tbe 
accessions  from  the  latter  source,  however,  are  of  high  valae. 

The  influx  of  important  specimens  of  aquatic  mammals  during  the 
past  year  was  remarkable.  Tbe  recently  perfected  arrangement  be- 
tween the  United  States  Life-saving  Service  and  the  Smithsonian  Insti- 
tution, for  the  telegraphic  announcement  of  the  strandiugof  large  aquatic 
animals,  the  activity  of  the  friends  of  the  Museum  at  varions  points  on 
the  coast,  and  the  explorations  of  Dr.  LeonhanI  Stejneger  in  the  Ck>m- 
mander  Islands,  have  all  conspired  to  cause  tbe  accumulation  of  an 
exceedingly  interesting  series  of  cetaceans,  the  majority  of  which  are 
new  to  tbe  collections,  some  additions  to  the  fauna,  and  some  apparently 
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^x%-  to  science.    The  specimens  of  Ziphioid  and  Physeterine  whales 
^^  especially  worthy  of  attention. 

Xn  April  a  specimen  of  an  apparently  new  species  of  Kogia^  which 

^^s  been  provisionally  called  K.  Ooodei^  was  received  from  the  life-saving 

^tation  at  Spring  Lake,  New  Jersey.    In  October  the  corator  assisted 

^ti  making  a  cast  and  securing  the  skeleton  of  a  specimen  of  Ziphius 

^virostrisy  stranded  near  the  life-saving  station  at  Bamegat  City,  N.  J. 

Both  these  specimens  are  the  first  of  their  kind  reported  from  the  north- 

western  Atlantic.    Among  the  specimens  collected  by  Dr.  Leonhard 

Stejneger  in  Bering  Island  are  the  skulls  of  two  ziphioid  whales,  which 

have  been  described  by  that  gentleman  under  the  names  of  Berardius 

Bairdii  and  Ziphius  Orebnitzkiij  and  are,  so  far  as  I  am  aware,  the 

first  ziphioids  from  the  northern  Pacific.    In  August  a  large  number  of 

sperm-whale  bones  was  received  from  Gape  Canaveral,  Florida,  where  a 

small  school  of  individuals  of  different  ages  stranded  in  the  fall  of  1882. 

Mr.  Almont  Barnes,  United  States  consul  in  Venezuela,  transmitted 

from  Messrs.  Fairup  and  Oorsira,  a.  collection  of  bones  of  killer  whales, 

Orca  sp.,  from  the  Aves  Islands.    It  will  be  an  interesting  task  to  clear 

op  the  history  of  these  remains,  which  are  represented  as  occurring  in 

great  quantities  on  the  islands  referred  to.    In  July  the  skeleton  and  fine 

set  of  whalebone  of  a  Lesser  Rorqual,  BalcBnaptera  rostratay  stranded  at 

Monomoy  Point,  Cape  Cod,  were  received  from  Mr.  William  Bloomer. 

Other  interesting  cetaceans,  including  specimens  of  Fhoccsna  commu- 
niSy  Phoccena  lineata^  Delphinus  delphiSj  and  a  dolphin,  apparently  new, 
and  which  was  provisionally  named  Tursicps  subridenSy^  were  received 
and  are  recorded  in  the  list  of  accessions. 

Some  important  sirenians  have  also  been  received.  The  Linnean 
Society  of  New  South  Wales,  through  Dr.  Macleay,  presented  a  speci- 
men of  the  Dugong  of  Australian  waters,  Halioore  dugimg^  a  species 
which  was  wanting  in  the  collections.  By  exchange  with  the  British 
Museum  the  Institution  obtained  a  skin  and  skeleton  of  the  African 
manatee,  Triohechus  senegalemris.  These,  with  the  specimens  of  Ameri- 
can manatees  received  during  the  last  and  previous  years,  complete  the 
collection  of  sirenians,  which  now  includes  every  existing  species. 

The  Museum  is  indebted  mainly  to  Dr.  C.  Hart  Merriam  and  Dr.  Phil- 
li'pe  Poey,  of  Havana,  for  the  majority  of  the  important  additions  to  the 
collections  of  seals  received  in  1883.  Through  Dr.  Poey's  disinterested 
action  the  Institution  was  enabled  to  purchase  for  the  Museum  a  mounted 
skin  and  skull  of  the  rare  West  India  seal,  Monachus  trapicaliSy  which, 
with  the  exception  of  a  skin  now  or  until  recently  existing  in  the  British 
Museum,  is  the  only  specimen  in  any  scientific  collection  in  the  world* 

The  seals  obtained  by  Dr.  Merriam  during  his  expedition  to  Labrador, 
although  not  rare  species,  are  very  important,  in  that  they  exhibit  the 
changes  incident  upon  growth  and  the  differences  of  males  and  females 
of  the  same  species.    The  species  included  in  the  collection  are  Phooa 

*  This  species  is  now  knpwn  to  be  synonymoos  with  T.  tunic, — F.  W.  T. 
H.  Mis.  69 14 
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grcenlandicaj  Cystqphora  crisiata^  aad  Erignathus  barbatus.  The  speci- 
men of  0.  crisiatay  moouted  according  to  the  obaervations  of  Dr.  Mer- 
riam^  presents  a  strong  contrast  to  the  usnal  representations  of  this 
species,  at  least  so  far  as  the  form  and  position  of  the  <'  bladder"  is  con- 
cerned. In  addition  to  these  specimens  the  department  received  from 
Mr.  A.  O.  Brown  a  fine  specimen  of  a  yoang  Galifomian  sea-elephant, 
MacrorhiniLS  anguatiroatris^  which  was  one  of  several  brought  alive  from 
Oalifomia  for  exhibition  in  Philadelphia.  The  collection  of  pinnipeds 
is  now  in  excellent  condition,  but  good  skins  of  the  Atlantic  and  Pacific 
walmses  and  most  of  the  Stenorhyncine  seals  are  still  wanting. 

Among  the  indigenous  terrestrial  mammals,  the  most  interesting  speci- 
men received  in  1883,  was  a  black-footed  ferret,  Futorius  nigripes. 
This  species,  which  could  not  be  obtained  by  Professor  Baird  when  en- 
gaged upon  his  monograph  of  North  American  mammals,  is  at  present 
represented  in  the  collection  by  several  skulls,  and  by  at  least  eight 
ckius,  two  of  which  were  rceived  in  1883. 

Of  the  accessions  of  exotic  mammals  the  collections  of  Mr.  P.  L. 
Jouy  in  Japan,  and  from  the  museum  of  Kurrachee,  India,  rank  first 
in  interest.  Mr.  Jouy's  collection  includes  36  specimens  of  Japanese 
mammals,  all  of  which  were  previously  unrepresented  in  the  Museum. 
From  the  Kurrachee  Museum  were  received  36  specimens  of  Indian 
mammals,  nearly  all  of  which  are  also  new  to  our  collections. 

Administrative  work. 

Museum  registers. — ^The  number  of  entries  made  in  the  two  registers, 
at  present  in  use  in  the  department,  is  as  follows: 

Entries  in  the  register  of  skins  in  1883 349 

Entries  in  the  register  of  bones  in  1883 198 

Total 547 

Whole  number  of  entries  in  the  register  of  skins 14,003 

Whole  number  of  entries  in  the  register  of  bones 21,075 

Total 35,078 

The  number  of  entries  in  these  catalogues  during  the  past  two  years 
has  considerably  exceeded  the  number  of  specimens  received  during 
that  period,  since  an  effort  has  been  made  to  record  the  specimens  which 
have  accumulated  in  the  storerooms  of  the  Museum.  At  present  the 
number  of  unentered  specimens  is  very  small,  and  will  probably  be  re- 
duced to  zero  before  the  close  of  this  year.  With  some  exceptions  all 
the  accessions  of  1883  were  recorded  within  a  few  days  after  receipt, 
and  it  is  understood  that  this  work  shall  take  precedence  over  all  other. 
The  records  of  distributions  made  in  past  years  have  been  examined, 
and  the  names  and  addresses  of  the  recipients  of  specimens  copied  into 
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the  registers  opposite  the  original  records  of  the  same.  BefereDce  to 
the  registers,  therefore,  reveals  not  only  what  specimens  are  actaally 
in  the  collection,  bat  aljso  the  disposition  of  those  distribated. 

It  was  possible  daring  the  summer  of  1883  to  have  the  work  of  copy- 
ing the  original  registers  taken  in  hand.  Up  to  this  time  three  vol- 
umes of  the  register  of  skins  have  been  copied,  and  the  originals  filed 
with  the  registrar.  It  seems  very  desirable  that  this  work  shoald  con- 
tinne.  The  original  records  date  back  to  the  foundation  of  the  Mu- 
seam,  and  contain  a  vast  amount  df  information  relative  to  the  collec- 
tions, which,  as  is  well  known,  have  formed  the  basis  of  the  principal 
monographic  works  ai)on  mammals  published  in  this  country  during  the 
last  half  century. 

Ca/rd  catalogues.T-The  preliminary  card  catalogue  of  skins,  mounted 
and  unmounted,  has  been  copied  upon  the  printed  cards  provided  for 
the  purpose.  The  arrangement  is,  as  before,  an  alphabetical. one  by 
genera.  The  work  of  checking  the  specimens  actually  in  the  collections 
open  the  preliminary  catalogue  of  bones  has  not  yet  been  completed, 
and  the  permanent  copy  of  that  record  has  not  been  made. 

Work  upon  the  collections. 

The  osteologioal  collection. — Early  in  the  year  the  entire  collection  of 
bones,  with  the  exception  of  the  mounted  skeletons,  was  removed  from 
the  gallery  of  the  lower  hall  of  the  Smithsonian  building  to  the  cast- 
sonth  range  of  the  Museum.  The  mass  of  material  in  storage  was  also 
removed  to  the  same  range.  Here  the  specimens  were  assorted  and 
afterwards  arranged  by  orders  upon  the  temporary  shelves  in  the 
southeast  court.  Each  specimen  was  checked  in  the  registers  to  show 
its  presence  in  the  collection  and  its  identification  made  sure.  This 
work  occupied  nearly  nine  months.  When  completed,  the  specimens 
were  once  more  removed  to  the  east-south  range,  and  arranged  in  table 
cases  by  orders  and  families.  The  shelves  behind  the  new  wall-case  in 
that  range  were  also  filled  with  specimens,  principally  of  the  ruminants 
and  larger  cetaceans.  A  collection  of  skulls  of  rodents,  insectivores,  and 
bats,  consisting  largely  of  type  specimens,  very  valuable  for  study,  has 
been  placed  temporarily  upon  the  south  balcony.  A  small  number  of 
boxes,  containing  duplicate  specimens  of  cetacean  skulls  and  the  like, 
have  been  temporarily  stored. 

As  intimated  above,  a  large  exhibition  case  has  been  built  upon  the 
north  side  of  the  east-south  range.  In  this  case  it  is  intended  to  display 
the  mounted  skeletons  of  the  larger  species  of  mammals.  A  few  species 
however  such  as  the  giraffe,  elk,  etc.,  will  be  arranged  njHin  a  raised 
base  on  south  side  of  the  range.  For  reception  of  the  smaller  skeletons 
it  is  proposed  that  special  cases  shall  be  designed. 

The  collection  of  sJcins. — ^The  entire  collection  of  unmounted  skins,  with 
the  exception  of  a  series  of  rodents,  was  treated  with  preservatives  dur- 
ing the  summer.    The  larger  skins,  such  as  those  of  bears,  seals,  rumi- 
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Hants,  and  the  like,  were  placed  in  an  arsenic  bath,  and  afterwards  dried. 
They  are  thus  rendered  secare  from  the  attacks  of  moths.  It  was 
thought  undesirable  to  apply  this  preservative  to  the  smaller  species, 
w^hich  are  much  handled,  and  they  were,  therefore,  treated  with  a  com- 
pound of  benzine  and  other  ingredients,  and  dried.  By  this  method 
the  skins  are  entirely  freed  from  vermin,  but  are  not  rendered  abso- 
lutely secure  from  fresh  attacks.  Against  these,  the  vigilance  of  the 
Ourator  alone  will  avail. 

The  skins  referred  to  are  at  present  stored  in  seven  table  cases  in  the 
south  exhibition  hall,  and  in  eight  large  storage  boxes,  four  quarter- 
unit  cases,  and  twelve  small  tin  herbarium  cases,  upon  the  south  bal- 
cony. Late  in  the  year  the  work  of  attaching  pasteboard  labels  to  the 
specimens  was  begun,  and  is  not  yet  completed.  These  labels  are  in- 
tended to  contain  the  name  of  the  species,  the  name  of  the  donor,  and 
the  locality,  thus  supplementing  the  metallic  numbers  hitherto  in  use. 
The  work  of  separating  the  collection  into  duplicate,  reserve,  and  exhi- 
bition series  cannot  conveniently  be  commenced  until  this  task  is  com- 
pleted. 

The  exhibition  series  is  displayed  in  two  large  wall  cases  and  twenty- 
one  other  cases,  and  upon  two  large  terraced  bases,  in  the  south  hall. 
Oase-labels  have  been  provided  for  nearly  the  entire  series,  and  farther 
experiments  have  been  made  in  species-labels. 

Twenty-five  skins  have  been  submitted  to  the  taxidermist  during  the 
year  for  mounting.  Of  these,  20  specimens  have  been  completed.  In 
addition  6  specimens  have  been  remounted  and  5  repaired.  Most  prom- 
inent among  the  new  specimens  is  a  group  of  5  orangs  of  different  ages 
ages  and  both  sexes.  It  is  a  very  accurate  and  praiseworthy  work, 
both  as  regards  the  mounting  of  the  specimens  themselves  and  the  ar- 
rangement of  the  foliage  and  other  accessories.  The  group  occupies  a 
specially-made  ash  case  12  feet  long,  7  feet  wide,  and  11  feet  high. 

The  seals  added  to  the  exhibition-series  are  principally  those  received 
from  Dr.  G.  Hart  Merriam  during  the  year.  The  adult  crested  seal, 
no.  13,742,  is  especially  worthy  of  attention  as  representing  a  more  ac- 
curate imitation  of  the  shape  of  this  species  in  life  than  has  hitherto 
been  obtained. 

The  coUectian  of  casts. — The  collection  of  cetacean  oasts  has  been  ma- 
terially added  to.  The  most  important  accessions  are  the  casts  of  Kogia 
Goodei  and  Ziphius  cavirostriSj  the  former  showing  the  entire  exterior 
of  the  animal  and  the  latter  of  half  the  same.  The  complete  list  of 
easts  made  in  1883  is  as  follows:  Kogia  Chodeij  Ziphius  cavirostrisj  Tur- 
€iops  tursiOj  IVichechus  manatus^  Mo/crorhinus  angustirostriSj  OanisfamU- 
iaris  (png-dog),  Phocama  lineata. 

Experiments  have  been  made  with  a  view  of  suspending  the  majority 
of  the  cetacean  casts  from  the  roof  in  the  south  hall.  These  casts  are 
very  light  in  weight  and  will  bring  no  strain  upon  the  roof,  while  their 
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appearance  when  saspended  is  more  pleasing  to  the  eye  than  when 
they  are  placed  upon  supports. 

The  alcoholic  collection. — The  alcoholic  collection  is  contained  in  940 
bottles  and  13  tanks,  and  is  still  kept  in  a  small  room  iu  the  south  tower. 
The  collection  includes  about  103^  anatomical  specimeus,  pjroperly  speak- 
ingv  the  remainder  being  adult  animals,  fo&ti,  and  the  like,  preserved 
whole.  It  is  doubtful  whether  it  would  be  desirable  to  exhibit  any  of 
the  latter  in  bottles,  but  the  skins  can  be  mounted  in  the  dry  way  quite 
as  readily  a«  those  of  fresh  animals.  The  collection  includes  a  great 
number  of  duplicates,  all  of  which  will  be  separated  before  the  close  of 
the  present  year. 

The  anatomical  specimens  are  in  excellent  condition  and  can  be  dieh 
played  with  advantage  in  the  exhibition  halls  when  suitable  cases  and 
jars  have  been  designed. 

Distribution  of  duplicates. — The  number  of  distributions  during  the 
year  1883  was  8,  of  which  3  were  gratuitous  distributions  and  the  re- 
mainder exchanges.  The  whole  number  of  specimens  distributed  was 
14,  7  gratuitously,  and  the  remainder  in  exchange  for  other  specimens. 

Assistance. — The  operations  of  the  department  were  carried  on  during 
the  larger  part  of  thq  year  by  the  Curator  and  two  copyists.  The  serv- 
ices of  the  osteological  preparator  were  also  received  in  connection  with 
the  re-arrangement  of  the  osteological  collection.  The  work  of  poison- 
ing the  collection  of  skins  was  performed  by  another  preparator  of  the 
Museum. 

The  work  of  the  chief  taxidermist  in  building  up  the  exhibition  se- 
ries has  already  been  referred  to. 

From  March  to  October  the  Curator  held  the  position  of  acting  assist- 
ant director,  and  was  unable  therefore  to  give  his  entire  attention  to 
the  department  His  duties  as  librarian  have  also  continued  during  the 
year.  In  December  he  secured  permission  from  the  director  to  visit 
certain  of  the  museums  of  Europe  with  a  view  of  studying  their 
methods  of  preparation  and  installation. 

WorJc  in  research. 

The  number  of  pai)ers  and  notes  based  wholly  or  in  part  upon  the 
material  of  the  department,  published  in  1883,  was  eight.  Of  these  the 
curator  furnished  five.  Dr.  Leonhard  Stejneger  one,  Mr.  Charles  Nutt- 
ing one,  Dr.  O.  E.  Dobson,  of  the  British  Museum,  one. 

The  work  of  the  Curator  has  been  mainly  of  a  preliminary  character^ 
and  he  has  directed  his  attention  especially  to  the  cetaceans  and  pinni- 
peds. An  annotated  catalogue  of  the  mammals  displayed  at  the  London 
Fisheries  Exhibition  was  prepared  at  the  request  of  the  Commissioner. 
The  papers  contributed  to  the  census  report  have  not  yet  been  pub- 
lished. The  papers  now  in  course  of  preparation  relate  to  the  ceta- 
ceans  and  seals  recently  received,  and  to  a  comparative  study  of  a 
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large  series  of  skalls  of  two  other  species.  A  code  of  instructions  for 
the  use  of  collectors  of  cetaceans  is  also  in  preparation. 

The  Curator  has  also  famished  to  Science  a  series  of  abstracts  of  im- 
portant papers  upon  the  morphology  and  anatomy  of  mammals. 

Mr.  H.  L.  Todd  was  engaged  during  the  summer  in  making  a  number 
of  drawings  tx)  accompany  a  code  of  instructions  to  collectors  of  ceta- 
ceans. Twenty-six  species  were  drawn — 24  from  selected  illustrations, 
and  2  from  photographs  and  other  original  sources.  He  also  made  four 
drawings  of  the  Bibbon  seal,  Phoca  fdsdata^  to  accompany  a  paper 
now  in  press  for  the  Proceedings  of  the  Museum. 

A  series  of  photographs  of  type  skulls  of  North  American  cetaceans 
was  made  for  the  London  Fisheries  Exhibition,  and  the  set  was  after- 
wards extended  to  include  all  the  type  specimens  in  the  Museum,  to- 
gether with  some  other  representative  species.  This  series  includes  the 
following  species :  Kogia  Goodei,  Delphinapterus  catodon^  Olobioc^halus 
Scammoniy  Delphinus  Bairdiij  Kogia  Flowerij  Leucorhamphiis  borealisj 
Phoccena  vomerinaj  Tursiopa  erebennusj  D,  delphisj  Sagmatias  amblodany 
Delphinus  plagiodon^  and  some  others. 

Present  state  of  the  collection. 

Number  of  specimens, — As  intimated  above,  the  collection  has  not  yet 
been  separated  into  exhibition,  duplicate,  and  reserve  series.  The  num- 
ber of  specimens  in  the  collection  at  the  end  of  1882,  and  the  additions 
in  1883,  are  shown  in  the  following  table : 

Number  of  mounted  and  unmounted  skins  and  alcoholic  speci- 
mens in  1882 4,660 

Number  received  in  3883  .   260 

TotalJauuary  1, 1884 4,920 

Number  of  mounted  and  unmounted  osteological  specimens  in 

1882 3,635 

Number  received  in  1883 106 

TotalJauuary  1, 1884... 3,640 

Number  of  anatomical  specimens  in  1882 70 

Number  received  in  1883 33 

TotalJauuary  1,  1884 103 


The  number  of  specimens  of  mounted  skins  on  exhibition  on  Decem- 
ber 31, 1883,  was  716.  This  number  will  probably  remain  approximately 
the  same  for  two  or  more  years,  since  the  condition  of  many  of  the 
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specimens  now  on  exhibition  is  sach  that  it  will  be  necessary  to  replace 
them  by  others. 

The  condition  of  the  collections  is  decidedly  better  than  when  last 
reported  upon.  The  application  of  preservatives  to  the  series  of  skins, 
the  re-examination  of  the  osteological  collection,  and  all  of  the  other 
operations  referred  to  in  previous  parts  of  this  report,  have  had  a  most 
beneficial  effect  upon  the  specimens.  As  has  been  already  stated,  the 
exhibition  series  of  mounted  skins  needs  renewing,  a  work  which  has 
already  been  begun. 

The  alcoholic  series  is  in  better  condition  than  hitherto,  but  many  of 
the  specimens  cannot  be  introduced  into  the  exhibition  series  on  account 
of  the  loss  of  for  caused  by  the  weakening  of  the  alcohol.  To  avoid 
this  difficulty  in  the  future  it  is  proposed  to  seal  the  bottles  with  paraffine. 

The  osteological  collection  does  not  deteriorate  by  neglect  so  rapidly 
as  the  other  series,  and  after  some  repairs  have  been  made,  will  be  in 
an  excellent  condition. 

The  living  mammals  exhibited  in  the  rotunda  (see  Beport,  1882,  p.  39) 
have  not  fared  well.  The  Mexican  deer  and  the  two  specimens  of  the 
tufted  marmoset  have  died.  The  spermophiles  escaped  from  their  cage 
in  the  night  and  for  a  long  time  could  not  be  found.  At  length  two  of 
the  sx>ecimens  were  discovered  among  some  storage-boxes,  and  one  was 
recaptured  unhurt ;  the  other  was  hurt  during  the  moving  of  the  boxes, 
but  revived  sufficiently  to  escape  once  more,  and  has  not  since  been 
Been.  The  owl  monkey  has  remained  in  good  condition.  A  prairie  dog 
and  an  opossum  have  been  added  to  the  collection. 

Plana  and  recommendations. 

Desiderata. — ^The  collection  of  mammals  is  at  present  most  deficient 
in  African  species.  An  expedition  to  that  continent  could  be  profitably 
made  for  no  other  purpose  than  the  collection  of  mammals.  Any  of 
the  great  number  of  species  of  ruminants  which  abound  in  that  country, 
as  well  as  of  insectivores  and  bats,  would  be  most  acceptable.  The 
mammals  of  Asia  and  Euroi>e  are  also  represented  in  the  collections  only 
by  a  comparatively  small  number  of  specimens. 

The  department  is  richest  in  the  species  inhabiting  North,  Central, 
and  South  America.  Good  specimens  of  the  Atlantic  and  Pacific  wal- 
rases,  however,  are  still  prominent  desiderata.  The  series  of  cetaceans 
of  the  northern  Pacific  presents  many  gaps.  It  is  probable  that  a  com- 
plete skeleton  of  the  gray  whale,  Ehachanectes  glatumsj  does  not  exist  in 
any  collection,  though  the  species  is  apparently  somewhat  more  abundant 
than  previously.  More  skins  and  skeletons  of  the  American  manatees 
are  exceedingly  desirable,  in  order  that  it  may  be  definitely  determined 
whether  the  species  are  one,  two,  or  three  in  number.  Among  South 
American  mammals  more  specimens  of  the  monkeys,  bats,  and  small 
rodents  are  much  needed. 
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Plans, — ^The  Garator  is  of  the  opinion  that  it  woald  be  best  to  arrange 
the  exhibition  series  npon  a  different  principle  from  that  at  present 
adopted  whereby  it  would  be  attempted  to  show  only  single  representa- 
tives of  the  varions  genera.  An  exception  should  be  made  in  the  case 
of  the  species  inhabiting  the  United  States,  all  of  which  should  be 
exhibited. 

The  number  of  families  of  mammals  now  recognized  by  zoologists 
varies  from  86  to  136.  Estimating  the  number  of  genera  at  1,100,  if  each, 
were  represented  in  the  exhibition  series  by  a  single  species  the  coUec- 
tion  would  still  be  so  large  as  to  occupy'  a  very  considerable  space. 
Such  an  arrangement  would,  I  believe,  be  much  superior,  from  an  edu- 
cational point  of  view,  to  that  at  present  adopted. 

Species  not  represented  in  the  exhibition  series  could  be  kept  in 
drawers  and  be  conveniently  examined  by  those  specially  interested  in 
any  branch  of  mammalogy.  This  view  is  in  no  way  original,  the  plan 
having  already  been  adopted  in  a  number  of  museums. 

It  is  proposed  to  substitute  for  the  exhibition  cases  now  in  use  others 
specially  designed  for  mammals  and  which  will  display  the  specimens 
to  better  advantage. 

It  is  very  desirable  that  specimens  which  are  not  in  cases  should  be 
protected  from  the  constant  handling  and  ruthless  mutilation  of  visitors. 
To  devise  a  railing  which  will  afford  protection  but  not  disfigure  the 
exhibition  halls  is  a  very  difficult  matter.  The  experiments  which  have 
been  made  in  this  direction  hitherto  have  not  proved  successful. 

Alphabetical  list  of  accessions  during  1883. 

Mr,  Byron  Andrews.  A  gopher  skin  (Oeomys  talpoides  bulbivorus)^  from 
Kingsbury  County,  Dakota. 

Messrs.  Barton  &  Logcm^  Washington^  D.  C,  A  monkey  {Chlorocebus 
sabcBUs)  and  a  raccoon  {Procyon  lotor).  Both  of  these  specimens  were 
received  in  the  flesh. 

Mr.  0.  B.  Beallj  Leelandj  Md.    An  example  of  monstrosity  in  the  hog. 

Mr.  L.  Belding,  Stockton,,  Cal.    A  tail  of  the  mule  deer  ( Cariacus  macroiis). 

Mr.  E.  O.  Blackford^  Fulton  Market,,  New  York.  A  youug. South  Amer- 
ican manatee  {Trichechus  manatus)  from  Brazil.    (Purchased.) 

British  Museum j  London j  England.  A  stufi'ed  skin  and  skeleton  of  the 
Senegal  manatee  {Manatus  senegalcTisis).    (Exchange.) 

Mr.  A.  O.  Br  own  J  Zoological  Oar  dens  j  Philadelphia.  A  specimen  of  a 
young  California  sea-elephant  {Macrorhinus  angustirostris).  Eeceived 
In  the  flesh. 

Mr.  J.  T.  Brown  J  U.  8.  National  Museum^  Washingionj  D.  0.  Three  er- 
mine skins  {Putorius  erminea)]  one  spermophile  {Spermophilus  empe- 
irttj  var.  enipetra)^  from  Hudson  Bay,  British  America. 

Mr.  E.  0.  Bryan^  U.  8.  National  Museum^  Washingtony  D.  0  A  bat  skel- 
eton ( Vesperugo  serotinus). 
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\  0.  BumhaiUj  Cape  Canaveral^  Florida.  A  collection  of  bones  and 
a  number  of  teeth  of  the  sperm  whale  {Phyaeter  macrocephalus).  These 
Bpecimens  represent  the  remains  of  a  small  school  of  sperm  whales 
which  stranded  in  the  fall  of  1882. 

Jfr.  Stephen  Calverley^  Bamegat  City^  N.  J.  Three  albino  mice  {Mvs 
miusculuB), 

Mr,  ^vin  Ohapiny  Ixmdon  County^  Virginia.  A  fox  squirrel  {Sciurus 
nigeTy  var.  Iud4>vicianu8), 

Oapt  James  U.  Coleman^  Promncetown^  Mass.  A  foetus  of  a  fin -back 
whale. 

Mr.  T.  H.  CollinSj  Washington^  D.  0.  An  example  of  monstrosity  in  the 
dog  and  cat. 

Dr.  EUiott  Couesj  Washington^  D.  C.  A  specimen  of  an  albino  fox  squir- 
rel {Seiurus  niger^  var.  niger). 

Mr.  John  8.  Crary^  KnoxvUkj  Tenn.  Human  skull  from  the  farm  of  Mr. 
H.  Fraser. 

Mr.  Henry  L.  DaiceSj  Texas.    A  pair  of  ox  horns  {Bos  taurus). 

Miss  Maud  Diemannj  Washington^  D.  C.    An  Angora  cat. 

Mr.  Vinal  N.  Edwards^  WooWs  HoUj  Mass.  An  abnormal  deer  skull 
{Caria^ms  virginianus)  from  Naushon  Island,  Massachusetts. 

Messrs.  Fairup  and  Oorsira,  Aves  Islands^  Venezuela  {through  Mr.Almont 
BameSj  United  States  consul).  Fragments  of  skulls  and  skeletons  of 
a  killer  whale  {Orca  sp.).  A  number  of  vertebrae  of  a  whalebone 
whale. 

Lieutenant  Julian  FiUettej  U.  S.  Navy.  A  skull  of  a  chief  of  the  Mar- 
quesas Islands,  Pacific  Ocean.    (Deposited.) 

Mrs.  Haag^  Washingtony  D.  0.  A  Mexican  hairless  dog  {Canis  famili- 
aris). 

JIfr.  E.  H.  Hawleyj  U.  S.  National  Museunij  Washington^  D.  0.    An  al- 
bino rat  {Mus  decumanus). 
Jdr.  George  S.  HobbSy  U.  S.  National  Museum^  Washington^  D.  0.  A  foetus 

of  a  Maltese  cat. 
J\lr.  J.  Hoffmanj  "keeper  U.  S.  life-sating  station^  Turtle  Quty  Cape  May^ 
N.  J.    A  dolphin  {Tursiops  tursio)  in  the  flesh.    This  specimen  was 
made  the  basis  of  a  new  species,  called  T.  subridensy  but  is  now  known 
to  be  identical  with  T.  tursio. 

Dr.  W.  J.  Hoffmany  PetosJceyy  Mich.  A  melanistic  woodchuck  {Arctomys 
monax). 

Mr.  Wm.  T.  Homadayy  U.  S.  National  Museuniy  Washingtony  D.  0.  Spe- 
cimen of  a  bat. 

Mr.  H.  S.  Howlandy  keeper  U.  S.  life-saving  stationy  Spring  LakCy  N.  J.  A 
pygmy  sperm  whale  and  foetus  {Kogia  Ooodei  sp.  n.).  This  valuable 
specimen  is  the  first  of  the  genus  recorded  from  the  North  Atlantic. 
Another  specimen,  however,  is  known  to  have  been  taken  off  the  coast 
of  Florida. 

Messrs.  S.  B.  and  D.  S.  Eubbardy  keepers  U.  8.  life-saving  station^  Fire 
Islandy  New  York.    A  dolphin  {Tursiops  tursio). 
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Mr,  Wm.  Bloomer  {through  Mr.  Asa  L.  Jones^  lighthouse  keeper  j  Monomoff 
Pointy  Harwich  Forty  Mass.),  The  skeleton  and  whalebone  of  a  fin- 
back whale  (Balcenoptera  rostrata).  This  is  one  of  the  few  specimens 
of  this  species  taken  on  the  east  coast  of  the  United  States. 

Mr.  P.  L.  Jouyy  Japan.  A  number  of  mammal  skins  and  skeletons  from 
Japan.    A  valuable  series,  mostly  new  to  the  collection. 

Mr.  Anton  Karr^  Washington^  D.  C.    A  pug  dog.  ^ 

Mr.  F.  H.  Kingj  Wisconsin.  A  specimen  of  the  shrew  {Blarina  tal- 
poides). 

Kurra^chee  Museumj  Kurra^lieCy  India.  A  collection  of  thirty-six  mam- 
mal skins  and  skulls  from  India.  A  valuable  series,  mostly  new  to 
the  collection. 

Mr.  Charles  P.  Lincolnj  Washington,  D.  0.  A  Siamese  cat  (i^e^is  domes- 
tica)j  from  Bangkok,  Siam. 

Mr.  Jos.  Lorangcy  Stavenger  Museuma  Sweden.  A  European  moose  (Aloes 
ma^hlis), 

Mr.  Wm.  Maoleayy  Linnean  Booietyy  Sydney j  Australia.  A  dugong  skin 
(Halioore  dugong). 

Mr.  jB.  0.  Mais  {through  Mr.  W.  W.  Evans)^  Australia.  A  uumber  of 
fossil  teeth  of  the  genus  Diprotodon.  A  v^ry  interesting  collection 
of  the  teeth  of  this  fossil  marsupial. 

Mr.  0.  L.  McCormickj  Falls  Churchy  Va.    A  fresh  specimen  of  a  oat. 

Dr.  0.  H.  Merriamy  Locust  QrovCy  N.  Y.  A  collection  of  skins  and  skulls 
of  the  hooded  seal  (Cystophora  cristata),  the  Greenland  seal  {Phoca 
grodnlandica)y  and  a  foetus  of  the  bearded  seal  (Erignathus  harlnUus). 

Mr.  Oeorge  P.  Merrilly  U.  S.  National  Museumy  WashingUmy  D.  O.  A 
bat  ( Vesperugo  noctiva^wns)  from  Auburn,  Me. 

Mr.  David  Miller y  Oamp  Hilly  Pa.  A  star-nose  mole  {Oor^ylura  eris- 
tata). 

Dr.  J.  0.  Nealy  Archery  Fla.  A  collection  of  fossil  mammal  bones  from 
Florida. 

iJommodore  H.  E.  NiclwlSy  U.  S.  N.  A  tuft-tailed  pocket  mouse  {Perog- 
naihus  penicillatus)  from  Sonora,  Mexico. 

Mr.  Oeorge  Y.  Nickersony  New  Bedford,  Mass.  Oarpal  bones  of  a  whale 
(Balama  sp). 

Mr.  C.  0.  Nuttingy  OmetepCy  Nicaragua.  A  monkey  and  an  opossom 
{Mycetes  palliatus  and  Didelphys  quica). 

Mr.  G.  B.  Orcutt.  A  ground  squirrel  {Tamias  asiaticus  var.  gtciulri- 
vittatus)  from  the  Can  tiles  Mountains,  northern  Lower  California. 

Prof.  Felipe  Poeyy  Havanay  Cuba.  Seal  {Monachus  tropicalis) ;  a  mounted 
specimen  containing  skull  and  leg  bones.  This  specimen  of  the  West 
Lidian  seal  is  the  only  one  known  to  exist  in  any  scientific  collection, 
with  the  exception  of  the  British  Museum.  This  museum  contains  or 
did  contain  a  single  imperfect  skin  received  from  Jamaica  a  number 
of  years  ago.  The  skull  is  especially  interesting  as  affording  characters 
by  which  the  genus  has  been  determined.  The  generic  identity  of  this 
animal  has  long  been  in  question. 
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Mr.  J.  P.  PueJcett  {through  Mr.  J.  P.  Caldwell)  ^  New  Statesville^  N.  0. 

Horse's  tooth  {Eqtiiis  cabaUns). 
Mr.  J.  H.  Bidgway^  keeper  U.  S.  life-saving  station^  Bamegat  City^  N.  J. 

A  bottle-nosed  whale  {Ziphius  cavirostria).    This  specimen  is  the  first 

of  its  genas  and  species  taken  in  the  Northwestern  Atlantic,  unless 

that  in  the  museum  of  the  college  of  Charleston,  forming  the  type  of 

Hyperoodon  semi-junrtus  proves  to  be  a  Ziphiusj  which  seems  very 

probable. 
Mr.  Robert  Bidgway^  U.   8.  National  Museum y  Washington,  D.  0.    A 

collection  df  twenty-five  mammal  skins,  mostly  rodents,  from  Illinois. 
Mr.  Charles  Buby,  Wyoming.        A  specimen  of  the  black-footed  ferret 

{Putorius  nigripes)  from  Duck  Creek,  12  miles  Cheyenne,  Wyo.;  two 

human  skulls   (Homo    sapiens)  from  Fort   Bobinson,  Nebr.     This 

spe-jimen  of  Putorius  nigripes  is  the  second  recorded  this  year,  and  is 

the  seventh  skin  in  the  collection  of  the  Museum. 
Dr.  B.  W.  Shufeldt,  U.  8.  A.    A  collection  of  mammals,  principally 

bats,  from  Louisiana. 
Mr.  Alexander- 8kinner,  Washington,  D.  C.    A  jumping  mouse  [Zapus 

hudsonius)  from  Arlington,  Ya. 
Mr.  R.  E.  C.  8tearns,  Berkeley,  Cal.    A  bat  {Anthrozous  pallidus)  and  a 

mole,  from  Berkeley,  Cal.  • 

I>r.  L.  Stgneger,  8mithsonian  Institution,  Washington,  D.  C.   A  collection 

of  mammals  from  Bering   Island  and   Eamtchatka,  iucluding  the 

mountain  sheep,  fur  seal  {Callorhinus  ursinus),  the  harbor  seal  {Phoca 

vitulina),  and  the  sealion  {Eumetopias  8telleri). 
Mr.   Oeorge  8tolly,   Texas.     Two   bats  {Atalapha  noveboracensis  and 

Nyctinomus  brasiliensis). 
Mr.  Oeorge  L.  Taylor,  Wyoming.    A  specimen  of  the  black-footed  ferret 

(Putoris  nigripes).    Another  specimen  of  this  rarespecies  was  received 

from  Mr.  Charles  Ruby. 
Mr.   William  J.   Taylor,  Allapaha,  Oa.    A  gopher  (Qeomys  tuza)  and 

another  rodent. 
Mr.  Aurelius  Todd^  Ooquille,  Oreg.    Two  fine  specimens  of  the  sewellel 

[Haplodon  rufus). 
Mr    Frederick  W.  True^  U.  8.  National  Museum,    Washington  D.    0. 

Two  bats  {Atalapha  noveboracensis),  a  muskrat  {Fiber zibethicus)  in  the 

flesh,  and  a  mandible  of  the  same  animal. 
U.  8.  Fish  Commission,  Washington,  D.  C.    Five  specimens  of  the  skunk 

(Mephitis  mephitica),  from  Wood's  Holl,  Mass. 
U.  8.  Life'8avi7ig  8ervioe,  Hon.  8,  L  Kimball,  8uperintendent  (see  Messrs. 

J.  H.  Bidgway,  8.  R.  &  D.  8.  Hubbard,  H.  8.  Howland,  and  J.  Hoff- 
man). 
Dr.  C.  H.  Van  Patten,  8an  Jos6,  Costa  Rica.    Several  species  of  the 

mammals  of  Cost  Eica,  including  a  young  specimen  of  Tapirus 

Bairdii. 
Mr.  8.  W.  Very.    A  skull  of  a  puma  (Felis  concolor)  from  Santa  Cruz, 

Patagonia. 
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Mr.  W.  D.  WatJcins^  AkroUy  Ohio.  Lower  jaw  and  teeth  of  a  horse 
{Uquuscaballus)}  tooth  of  a  hog  (8u8  scrofd). 

Mr.  W.  C.  Weedon^  U.  8.  National  Museum^  Washingtonj  D.  0.  Speci- 
men of  an  albino  rat  (Mua  decumanus) ;  Guinea  pig  (Oavia  cobaya). 

Frof.  Burt  O.  Wilder j  Cornell  University^  Ithaca^  N.  ¥.  A  skin  and 
leg  bones  of  a  baby  orang-utan  {Simia  satyrus).    (Exchange.) 

Miss  Nellie  WilliamSj  Washington^  D.  0.    Bat  ( Vesperugo  serotinus). 

Mr.  Oeorge  Y.  Wise^  OenitOj  Va.  The  skull  of  a  beaver,  the  trap  which 
caught  the  beaver,  and  the  tree  which  the  beaver  had  gnawed. 

Mr.  J.  W.  Woody  BardboOy  Wis.    A  specimen  of  a  shrew  {Sorex  sp.). 

Mr.  George  Woltz^  XT.  8.  National  Museum^  Washington^  D.  (J.  A  speci- 
men of  the  domesticated  rabbit  (Lepus  cuniculus). 

Mr.  John  Yarrow^  V.  8.  National  Museumj  Washington^  D.  0.  A  gray 
squirrel  {8ciurus  carolinensis  var.  leuootis). 

Mr.  JosS  0.  Zeledon,  San  JosS,  Costa  Bica.  Skin  of  a  sloth  ( Oholopus 
Soffmani) ;  skull  of  a  paca  {Ccelogenys  jpooa). 


DEPARTMENT  OF  BIRDS. 

BoBERf  BxDGWAT,  Curator. 
Accessions. 

The  accessions  to  the  collection  of  birds  during  the  year  1883  number 
134,  including  all  that  were  entered  in  the  Museum  register  during  the 
year.* 

The  total  nnmer  of  specimens  entered  in  the  Museum  register  of  birds 
for  1883  is  3,651,  the  last  number  of  the  catalogue  being  93,091. 

Following  are  the  more  important  lots  received  during  the  year : 

(a)  ACCESSIONS  OF  STUFFED  BIRDS. 

L.  Belding.  Three  lots,  as  follows:  (1)  35  specimens,  24  species,  from 
Laguna  and  San  Jos6  del  Cabo,  Lower  Oalifornia ;  (2)  57  specimens, 
34  species,  from  Guaymas,  Sonora,.  and  various  localities  in  Lower 
California;  (3)  59  specimens,  38  species,  from  various  localities  in 
Lower  California.    (S.  I.) 

Oapt.  diaries  Bendire^  U.  8.  A.  223  specimens,  72  species,  from  Fort 
Klamath,  Oreg.    (Gift.) 

Amos  W.  Butler.  11  specimens,  4  species,  of  warblers,  from  Brook- 
ville,  Ind.    (Exchange.) 

*  Some  acoessions  entered  daring  January,  1883,  were  in  reality  received  in  the  lat- 
ter part  of  1882 ;  while  other  specimens  received  in  December,  1883,  were  not  entered 
nntil  January,  1884.  These  are  not  included  in  the  above  statement,  as  is  likewise 
the  case  with  specimens  which  had  lost  their  labels  and  been  re-entered,  and  a  few 
others  which,  althongh  in  the  collection  for  a  number  of  years  past,  appear  never  to 
have  been  catalogued. 
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Charles  B,  Gary.  Two  lots :  (1)  3  newly-discovered  birds  from  Santo 
Domingo.  (Exchange.)  (2)  7  specimens^  5  species,  cbiefly  from 
Santo  Domingo.    (Exchange.) 

William  Butcher.    12  specimens,  in  flesh,  of  Passerculus prinoeps.    (Oifb.) 

Oeorge  F.  Oaumer.    One  adult  9  of  Phosnicopterus  ruber  LinD.    (Gift.) 

N.  8.  Oos8,    37  specimens,  37  species,  from  Guatemala.    (Gift.) 

P.  X.  Jouy.    312  specimens,  131  species,  from  Japan.    (S.  I.) 

O.  J.  Maynard.    27  specimens,  18  species,  from  Dominica.    (Purchased.) 

C.  L.  McKay  (deceased).  Two  lots:  (1)  117  specimens,  61  species,  from 
Noshagak  Biver,  Alaska ;  (2)  40  specimens,  22  species,  from  same 
locality.    (Signal  Office.) 

Lieut.  Jeff.  T.  Moser^  JJ.  8.  N.  2  fine  specimens  of  Ossifraga  gigantea^ 
and  4  of  Daption  capensis^  from  the  Bio  de  la  Plata,  the  former 
mounted  for  the  exhibition  collection.    (Gift.) 

Prof.  William  Nation  {Limaj  Peru).  1  specimen  each  of  Buarremon 
nationi  Scl.,  and  Porzana  erythropsj  Scl.,  both  new  to  the  collection. 
(Gift.) 

Norwich  Museum  (England).  3  species  of  Falconidse  new  to  the  collec- 
tion.   (Exchange.) 

C.  C.  Nutting.  Four  lots  from  Nicaragua,  as  follows :  (1)  100  specimens, 
53  species,  from  San  Juan  del  Sur ;  (2)  199  specimens,  75  species, 
from  Sucuy& ;  (3)  136  specimens,  45  species,  from  Ometepec ;  and  (4) 
167  specimens,  76  species,  from  Los  S&balos.    (S.  I.) 

R.  Ridgway  (Curator  Department  of  Birds).  Three  accessions,  as  fol- 
lows :  (1)  221  specimens,  95  species,  from  Wheatland,  Ind. ;  (2)  99 
specimens,  50  species,  from  Bichland  County,  Illinois ;  (3)  one  adult 
bald  eagle  (Hali<Btus  leucoeephalus)  in  flesh ;  purchased  for  Museum 
and  mounted  for  exhibition  series.    (S.  I.) 

O.  Salvin  and  F.  Du  Oane  Oodman.  156  specimens,  145  species,  of  neo- 
tropical birds,  nearly  all  new  to  the  collection.    (Exchange.) 

P.  L.  Sdater.  14  specimens,  11  species,  of  Accipitres,  fit>m  British 
Guiana.    (Exchange.) 

Ernest  E.  T.  Seton.  Two  lots :  (1)  22  specimens,  18  species,  firom  Mani- 
toba ;  (2)  51  specimens,  36  species,  from  Manitoba.    (Gift.) 

George  Shoemaker.  40  specimens,  24  species,  from  Gainesville,  Fla. 
(S.  I.) 

Dr.  R.  W.  Shufeldt^  U.  8.  A.  58  specimens,  24  species,  from  New  Or- 
leans,  La.    (Gift.) 

Dr.  L.  8tgneger.  486  specimens,  126  species,  from  Oommander  Islands 
and  Petropaulski,  Kamtschatka.    (S.  I.) 

Charles  H.  Tovmsend.  Four  lots,  from  Shasta  County,  California,  as  fol- 
lows :  (1)  198  specimens,  76  species ;  (2)  102  specimens,  44  species ; 
(3)  161  specimens,  49  species ;  (4)  198  specimens,  76  species.    (S.  I.) 

Dr.  H.  Van  Patten.  51  specimens,  38  species,  from  Costa  Bica,  includ- 
ing 2  species  (8eUisphorus  torridus  and  Letu^opternis  princeps)  new  to 
the  collection.    (Gift.) 
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J.  Wallaoe.  13  specimens,  13  species,  6  species  new  to  the  collection. 
(Purchased.) 

0.  W.  Ward.  11  specimens,  8  species,  of  herons,  &c.,  from  Southwest- 
ern Florida,    (Gift.) 

JT.  A.  Ward.  1  skin  of  adult  Ardea  ocoidentalis.  purchased  for  exhibi- 
tion collection. 

Prof.  H.  E.  Webster.  1  mounted  specimen  of  the  black  gyrMcon  {Hiero- 
falco  gyrfalm  obsoletns)  from  New  York.    (Exchange.) 

Charles  K.  Warthen.  3  lots,  chiefly  from  Illinois  and  Galifomia,  as  fol- 
lows :  (1)  21  specimens,  6  species;  (2)  22  specimens,  16  species;  (3)  9 
specimens,  6  species.    (Exchange.) 

JosS  0.  ZeUdon.  31  specimens,  28  species,  from  Gosta  Bica;  4  species 
new  to  science.    (Gift.) 

*    (()  ACCESSIONS  TO  THE  EGO  COLLECTION. 

Oapt.  Charles  Bendire^  U.  8.  A.    18  specimens,  16  species  (nests  only), 

from  Oregon.    (Gift.) 
James  Bell.    Eggs  of  Aramus  giganteus,  from  Florida.    (Gift.) 
Br.  E.  Coties.    Nests  and  eggs  of  Myiadestes  ioumsendi  and  Parus  man- 

tanusj  from  Colorado. 
P.  L.  Jouy.    17  specimens,  11  species,  from  Japan. 
James  A.  K.  Moore.    1  ^gg  of  great  horned  owl  from  Loudoun  County, 

Virginia. 
B.  Bidgway  ( Curator  Department  of  Birds).    3  accessions,  as  follows :  (1) 

11  specimens,  8  species,  from  Wheatland,  Ind. ;  (2)  34  specimens,  15 

species,  from  Richland  County,  Illinois ;  (3)  1  e^gg  of  Carolina  parakeet 

{ConurtLS  carolinensis)^  laid  in  confinement.    (S.  I.) 
Ernest  E.  T.  Seton.    16  specimens,  15  species,  from  Manitoba,  including 

nest  and  eggs  of  Oporomis  agUis^  the  first  discovered.    (Gift) 
Limngstan  Stone.    42   specimens,  19  species,  nests  and  eggs,  from 

McCloud  Biver,  Northern  California. 
Charles  H.  Toumsend.    42  specimens,  18  species,  from  Shasta  County, 

California. 
Mrs.  Mary  E:  Turner.    Nest  and  complement  of  11  eggs  of  Bewick's 

wren  (Thryomanes  bewicki)^  from  Mount  Carmel,  111. 

General  routine  toorky  arra/ngement  of  oolleeiionSj  etc 

(a)  GENERAL  ROUTINE  WORK. 

Besides  the  labor  involved  in  the  cataloguing,  labeling,  and  installa- 
tion of  the  3,651  specimens  acted  on  during  the  year,  a  large  amount  of 
other  routine  work  has  also  been  done,  such  as  the  writing  of  special 
papers,  based  on  material  in  tl^e  collection,  for  publication ;  correction 
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of  x>xoof,  writisg  official  letters,  &c.    The  exact  extent  of  this  wotk  is 
as  follows : 

P*I>^r8  prepared  for  publication 13 

I^^Ses  of  proof  (in  Mnseam  publications)  corrected 246 

S^lleys  of  proof  (in  Mnseam  pnblications)  corrected 104 

O^cial  letters  written 190 

0^€ial  memoranda  written 211> 

^^'^ers  for  work  written 76 

^^moranda  of  packing  written 82 

^^oisitions  for  material,  &c 158 

{h)  DISTRIBUTION  OF  8PSCIMSM8. 

The  total  number  of  specimens  sent  out  during  the  year  was  1,133,  of 
which  759  were  exchanges  and  374  loaned  to  specialists  for  examina- 
tion;  the  number  of  species  being  385  exchanged  and  127  loaned. 
There  were  also  exchanged  23  specimens  and  17  species  of  eggs,  while 
16  specimens  and  11  species  of  skeletons  were  loaned  for  examination. 

The  number  of  packages  sent  out  was  85,  of  which  43  were  sent  hy 
mail,  36  by  express,  2  by  international  exchange,  2  by  messenger,  and  2 
doubtfcd.* 

(O)  ARBAHGEMSNT  Ain>  CLASSIFICATION  OF  COLLBCTIONS. 

A  Tast  amount  of  work  under  this  heading  has  been  done  during  the 
year.  The  entire  reserve  and  duplicate  series  of  smaller  birds,  embrac- 
ing about  30,000  specimens,  has  been  wholly  rearranged  systematically, 
in  new  quarter-unit  cabinets,  and  the  drawers  carefully  labeled.  The 
reserve  specimens  of  larger  birds  in  the  west  basement  have  likewise 
been  thoroughly  overhauled  and  rearranged.  This  part  of  the  collec- 
tion, although  containing  less  than  10,000  skins,  is  by  far  the  most 
bulky,  and  the  handling  of  it  has  involved  a  very  great  deal  of  labor. 
Some  dozen  or  more  boxes  containing  duplicate  si>eeimens  of  the  larger 
birds  (chiefly  water  birds  and  birds  of  prey),  which  have  been  kept  in 
storage,  have  been  brought  out  and  overhauled ;  but  it  was  found  neces- 
sary, on  account  of  lack  of  drawer  space,  to  repack  the  duplicates  in 
the  same  large  boxes.  They  were,  however,  first  classified,  and  then 
an  invoice  made  of  the  contents  of  each  box.  Advantage  was  taken  of 
this  opportunity  to  select  specimens  for  the  Indiana  State  University, 
the  zoological  collections  of  which  were  completely  destroyed  by  fire  in 
July  preceding ;  but,  although  the  greater  part  of  this  work  was  done  in 
December,  1883,  it  is  not  yet  finished,  and  the  statistics  pertaining  to 
this  matter  will  therefore  be  deferred  until  the  annual  report  for  1884. 

The  cases  and  drawers  containing  the  reserve  series  and  part  of  the 
duplicates  have  been  numbered,  and  a  key  to  the  arrangement  prepared 
that  will  greatly  facilitate  ready  access  to  the  specimens. 

*  These  two  were  foreign  packages,  the  manner  of  sending  them  not  being  discre- 
tionary with  the  curator. 
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(d)  WOBK  ON  BXHIBITION  SEKtBS. 

Owing  to  the  fact  that  access  to  the  exhibition  collection  has  been, 
daring  the  entire  year,  practically  cut  o^  by  the  transfer  of  the  Smith- 
sonian offices  to  the  main  hall,  no  work  of  any  consequence  has  been 
done  on  the  exhibition  series.  Aboat  300  specimens  have  been  mounted 
during  the  year,  and  these  have,  when  possible,  been  placed  in  the 
cases  where  they  properly  belong,  but  many  of  them  have  been  tem- 
porarily arranged  in  cases  in  the  southwest  gallery.  The  accessions 
include  many  birds  of  great  interest,  among  which  may  be  mentioned 
the  type  specimen  of  Wurdemann's  heron  {Ardea  tourdemanni)^  a  fine 
adult  of  the  great  white  heron  {Ardf.a  occidentali$)j  a  fine  adult  female 
of  the  American  fiamingo,  the  type  specimen  of  a  supposed  new  sea 
eagle  from  the  Oommander  Islands  {Haliasttis  hypoleucus  Stejueger),  a 
fine  series  of  pheasants  and  other  Japanese  birds,  collected  by  Mr.  P.  L. 
Jouy,  and  other  interesting  specimens,  too  numerous  to  mention. 

Bibliography  of  publioations  based  upon  Museum  material 

See  Bibliographical  Appendix,  under  the  names  of  L.  Belding  (4), 
William  Brewster  (2),  Elliott  Ooues  (2),  Pierre  Louis  Jouy  (1),  Bobert 
Bidgway  (7),  Howard  Saunders  (1),  P.  L.  Sclater  (2),  and  Leonhard 
Stejneger  (2). 

The  total  number  of  papers  published  is  31 ;  the  number  by  each 
writer  is  indicated  by  the  figures  in  parentheses  following  the  names  in 
the  above  enumeration. 

Ftesent  state  of  collections. 

The  present  state  of  the  collections  is  first  class,  except  in  the  case  of  the 
duplicate  collection,  which  is  chiefly  included  within  cases  affording  no 
protection  from  insects,  but  partly  packed  in  large  boxes,  and  thus  very 
inconvenient  of  access  when  exchanges  are  to  be  made.  That  portion 
accommodated  in  the  unsuitable  cnses  above  mentioned  requires  con- 
stant watching  and  frequent  use  of  bisulphide  of  carbon,  a  very  efficient 
insecticide  when  put  in  tightly  closed  drawers  or  cases,  but  of  only  tem- 
porary utility  in  open  receptacles,  on  account  of  its  rapid  evaporation. 
The  exhibition  collection  is  also  in  constant  peril,  the  cases  being  in 
every  respect  unsuitable  for  the  safe  keeping  of  specimens.  It  is,  in 
fact,  a  great  risk  to  put  valuable  specimens  inside  of  them. 

Number  of  specimens  in  the  collection. 

It  is  impossible  to  give  at  the  present  time  an  exact  statement  of  the 
number  of  specimens  in  the  several  series  of  the  collection,  which  would 
require  a  special  inventory.  The  approximate  total  can  however  be 
ascertained  by  simply  adding  to  that  existing  at  the  end  of  the  year  1882 
the  number  of  specimens  catalogued  in  1883,  and  subtracting  there&om 
those  distributed.    This  gives  a  total  of  47,246  specimens  to  December 
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31, 1883.    An  approximately  correct  estimate  of  the  number  of  speci- 
mens in  the  several  series  gives  the  following  result : 

Speoimens. 

In  reserve  skin  series 28,246 

On  exhibition 6,000 

Duplicates 13, 000 

Total 47,246 

Desiderata. 

Since  the  publication  of  the  ^'  List  of  species  of  Middle  and  South 
American  birds  not  contained  in  the  United  States  National  Museum," 
in  December,  1881,*  more  than  200  species  of  Neotropical  birds  have 
been  added  to  the  collection,  by  far  tbe  larger  number  of  additions 
being  the  direct  result  of  the  judicious  distribution  of  the  list  in  ques- 
tion. The  greater  number  of  these  additional  species  have  been  fur- 
nished by  Messrs.  Salvin  &  Oodman  in  England,  and  Count  von  Ber- 
lepsch  in  Germany;  but  Mr.  George  N.  Lawrence,  of  New  York  City, 
has  contributed  several.  We  have  already  tlie  promise  of  nearly  the 
same  number  of  species  still  remaining  on  our  list  of  desiderata  from 
the  gentlemen  named  above.  The  great  utility  of  these  lists  is  therefore 
apparent,  and  I  would  suggest,  as  the  best  means  of  still  further  reducing 
the  number  of  desiderata  of  the  Museum,  that  special  lists  of  the  most 
desirable  species  of  those  counries  of  tropical  America  from  which  we 
possess  fewest  species  be  drawn  up ;  these  lists  to  be  sent  to  the  Gov- 
ernments of  those  countries  with  a  request  for  their  assistance  in  obtain- 
ing the  species  wanted. 

DEPARTMENT  OP  REPTILEa 

H.  C.  Yabeow,  Honorary  curator. 

As  in  previous  years,  the  Museum,  through  the  kind  eGTorts  of  its 
friends  and  collectors,  has  received  many  and  valuable  accessions  to  its 
difB^rent  series,  amongst  the  most  noteworthy  of  which  are  the  follow- 
ing: 

From  Dr.  Robert  W.  Shufeldt,  U.  S.  A.,  a  large  and  interesting  col- 
lection from  the  Mississippi  delta,  embracing  about  678  specimens  of 
about  36  species.  While  no  new  or  especially  rare  forms  have  been 
secured,  it  will  be  of  great  value  in  studying  the  reptilian  fauna  of  the 
region,  and  for  purposes  of  exchange  with  other  museums. 

Another  interesting  collection  of  126  specimens,  from  the  vicinity  of 
the  Potomae  Biver,  was  received  from  the  late  Mr.  George  Shoemaker, 
a  young  naturalist,  whose  untimely  demise  must  be  greatly  regretted 
by  all  students  of  natural  history  who  have  had  the  good  fortune  to  be 
associated  with  his  labors. 

Mr.  Bobert  Bidgway,  Curator  of  birds,  has  found  time,  notwithstand- 

*  Proceedings  United  States  National  Museam,  yol.  m,  pp.  165-203. 
H.  Mis.  69 15 
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ing  his  other  duties,  to  collect  and  present  54  specimens  of  reptiles  from 
the  vicinity  of  Wheatland,  Ind.  Some  of  these  were  living,  and  have 
added  greatly  to  the  attractions  of  the  serpent  vivariam.  Not  the 
least  important  part  of  Mr.  Bidgway's  work  has  been  a  careful  series 
of  notes  regarding  his  specimens,  the  valne  of  which  cannot  be  over- 
estimated. Among  the  very  rare  serpents  were  several  belonging  to 
the  new  snbspecies  described  by  the  curator  in  the  proceedings  of  the 
National  Museum,  1882,  p.  438,  under  the  name  of  Ophibolus  gettUus 
nigcTj  and  this  additional  supply  of  material  fully  confirms  the  conclu- 
sions reached  in  the  paper  mentioned. 

Mr.  Theodore  Boosevelt  has  presented  a  collection  of  67  specimens, 
mostly  from  the  State  of  New  York. 

We  are  again  under  obligations  to  Mr.  L.  Belding,  of  California,  for  a 
valuable  and  rare  collection  from  La  Paz,  Gal. 

The  Kurrachee  Library  and  Museum  of  British  India  has  also  pre- 
sented a  fine  series  of  Indian  reptiles,  numbering  49  specimens.  Many 
of  these  the  Museum  did  not  before  possess. 

Mr.  Jos6  Zeledon,  of  Gosta  Rica,  has  also  presented  a  collection  of 
27  rare  and  valuable  specimens  made  in  the  vicinity  of  his  coffee  plan- 
tation. 

A  valuable  and  almost  unique  collection  of  reptiles  from  Mauritias, 
numbering  47  specimens,  has  been  presented  by  Mr.  Nicholas  Pike,  of 
Brooklyn,  formerly  United  States  consul  to  the  island.  This  is  only 
one  of  the  many  donations  made  to  the  National  Museum  by  this  gentle- 
man. 

Mr.  G.  W.  Marnock,  of  Helotes,  Bexar  County,  Texas,  has  as  in  pre- 
vious years  added  most  materially  to  our  collections,  and  from  him  have 
been  received  a  number  of  specimens  of  species  not  before  possessed  by 
the  Museum. 

Other  collections  have  been  presented  by  Mr.  James  Bell,  of  Oaines- 
ville,  Fla.,  Dr.  Oamier,  of  Lucknow,  Ganada,  Mr.  O.  M.  Merrill,  of  Au- 
burn, Me.,  Lieut.  J.  F.  Moser,  U.  S.  N.,  Dr.  J.  Schenk,  G.  H.  Gilbert, 
George  Stolley,  William  J.  Taylor,  H.  P.  Emeric,  R.  B.  EarU,  Dr.  W. 
Nelson,  G.  E.  Orcutt,  Benjamin  Miller,  B.  A.  Bean,  J.  B.  Adams,  and 
many  others;  in  fact,  we  have  no  cause  for  complaint  as  to  scarcity  of 
contributions. 

The  routine  work  of  the  department  has  been  carried  on  by  the  Cura- 
tor and  two  young  assistants.  It  consists  in  entering  promptly  in  the 
record  book  all  accessions,  the  specimens  having  been  previously  iden- 
tified when  possible,  and  tagged  with  a  stamped  tin  label  bearing  the 
current  number.  They  are  carefully  examined  with  a  view  to  determin- 
ing in  which  series  they  should  be  placed,  after  which  a  separate  record 
is  made  so  that  at  any  time  the  specimen  may  be  found  without  difficulty, 
according  to  its  classification. 

The  entire  collection  of  reptiles  is  divided  into  two  great  series,  one 
called  the  <'  Beserve  series,"  intended  for  purposes  of  study,  and  fh>m 
which  is  selected  the  exhibition  set,  the  other  entitled  the  ^^Genei'al  so- 
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ries,"  from  which  selections  are  made  for  donations  to  other  mnseoms  or 
to  amplify  the  ^'Beserve  series."  It  is  to  be  regretted  that  space  will 
not  admit  of  a  proper  display  of  the  exhibition  set  of  reptiles^  domestic 
and  foreign. 

In  addition  to  the  official  record  book  of  the  department  the  follow- 
iDg  records  are  also  kept  with  great  care :  ^^  Record  of  reserve  series;" 
**  Record  of  general  series;"  "  Kecord  of  letters  received;"  "  Record  of 
letters  sent;"  "  Record  of  requisitions." 

In  these  may  be  foand  recorded  every  matter  of  business  transacted 
in  the  department  of  reptiles.  It  should  be  stated  that  no  inconsidera- 
ble labor  is  involved  in  giving  prompt  attention  to  the  official  corre- 
spondence, which  at  times  is  quite  voluminous,  for  many  letters  of  inquiry 
are  received  from  all  parts  of  the  world,  which  to  answer  require  much 
time,  thought,  and  labor.  During  the  year  1883,  90  letters  have  been 
sent  and  100  received. 

It  has  long  been  the  desire  of  the  Curator  to  have  prepared  a  card  cata- 
logue of  the  entire  collection  in  his  care,  but  up  to  the  present  moment 
it  has  been  found  impossible  to  spare  the  time  from  other  and  more  im- 
portant duties. 

The  preparation  of  a  Manual  of  Herpetology,  based  upon  the  collec- 
tions in  the  National  Museum,  has  been  prosecuted  as  rapidly  as  circum- 
stances would  allow,  and  the  manuscript  is  now  nea^rly  ready  for  the 
printer.  Kearly  all  the  illustrations  of  serpents  have  been  carefully 
prepared  by  Mr.  J.  L.  Ridgway,  and  others  are  now  in  the  hands  of  the 
artists. 

No  special  researches  have  been  made  by  the  Curator  and  his  assist- 
ants apart  from  those  necessary  in  the  preparation  of  the  manual  before 
mentioned,  but  material  has  been  furnished  Dr.  S.  Weir  Mitchell  for  his 
investigation  in  reptile  venoms,  to  Dr.  Mason,  of  Newport,  R.  I.,  and  to 
Dr.  R.  W.  Shufeldt,  U.  S.  A. 

The  collection  may  be  said  to  be  at  the  present  time  in  very  good  con- 
dition, as  prompt  attention  is  given  it  whenever  needed. 

Number  of  specimens  on  hand  at  present 

In  reserve  series -. 8,342 

In  general  series -. 7,918 

In  exhibition  set : 

Domestic 600 

Forei  gn • 150 

Not  classified  and  exotic  specimens,  probably 5, 000 

Total 22,000 

Total  number  of  entries  in  record  for  the  year  1883 965 

Total  number  of  specimens  received  to  January  1, 1884 1, 535 

Total  number  of  entries  in  record  to  date 13, 745 

By  the  authority  of  the  Director,  a  number  of  specimens  have  been 
distributed  in  exchange  for  others  more  desirabtei  but  no  complete  sets 
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of  daplicates  have  been  made  daring  the  past  year.  It  is  hoped,  how- 
ever,  soon  to  be  able  to  arrange  sets  and  in  this  way  get  rid  of  what  ia 
saperflaons  material. 

The  statement  made  in  the  report  of  the  Curator  for  1882,  regarding 
want  of  accommodation  for  the  department  of  reptiles  is  again  urged, 
for  at  the  present  time  it  is  well  nigh  impossible  to  accommodate  fur- 
ther accessions ;  the  reserve  series  shelves  are  filled  and  overcrowded, 
and  we  are  obliged  to  make  use  of  the  adjoining  hall  to  store  valuable 
specimens,  which  should  properly  be  placed  in  the  curator's  room ;  in 
fact,  the  entire  collections  of  Testudinata  is  outside  the  laboratory.  Any 
attempt  to  establish  a  reserve  and  general  series  of  foreign  reptiles 
similar  to  those  employed  for  our  American  reptiles  must  be  fruitless 
under  existing  circumstances. 


DEPARTMENT  OF  FISHES. 

Tarleton  H.  Bean,  Curator. 
Important  accessions  during  1883. 

There  were  108  aocessions  during  the  year,  of  which  65  were  gifts, 
37  by  Museum  collectors,  13  by  United  States  Fish  Commission  coUeot* 
ors,  and  3  by  exchange. 


Synopsis  of  the  a^ccessions, 

Alabama 4 

Arkansas 1 

California 2 

Chesapeake  Bay 1 

District  of  Columbia 4 

Florida 4 

Georgia 4 

Indiana 1 

Iowa. « 1 

Louisiana 4 

Maine 2 

Massachusetts 8 

Maryland 3 

Michigan : 2 

Minnesota 1 

Mississippi  Biver 1 

Montana 2 

New  Jersey 2 

New  York 8 

North  Carolina 2 

Ohio 2 

Oregon 1 

Pennsylvania 1 

Potomac  Biver  . . .  .* 4 


Puget  Sound , 1 

Bhode  Island 3 

South  Carolina 2 

Tennessee l 

Texas 2 

Virginia 4 

Washington  Territory 2 

Wisconsin l 

Deep  sea 4 

Uxtra-limitak 

Alaska 4 

British  America 3 

Ceylon , I 

France i 

Guatemala i 1 

Indian  Archipelago 1 

Japan 1 1 

Mauritius 1 

New  Brunswick 2 

Pacific  Ocean 1 

Panama .• ^ 

South  America ^ 

Vancouver  Island 1 

West  Indies * 


I 


REPORT   ON  NATIONAL   MUSEUM.  229 

By  additioD  we  would  have  a  larger  Dumber  of  accessious  than  108 ; 

bat  in  some  cases  the  accession  was  partly  from  one  locality  and  partly 

firom  another,  and  each  is  credited  as  one  in  the  synopsis. 

Following  is  a  summary  of  the  most  interesting  accessions  catalogued 

daring  the  year: 

&  AlbrOj  Coddington^s  Cove^  Rhode  Island,    Accession  ;   cata- 

logue,  33194.    An  example,  taken  October  16,  of  Elops  saurus^  a 
species  of  only  occasional  occurrence  in  southern  Kew  England. 

TarleUm  H.  Bean^  Potomac  Riverj  District  of  Columbia.  Oatalogue, 
32664.  A  remarkable  specimen  of  Esox  retiotdatus  of  a  pale  green 
color  without  a  trace  of  dark  reticulations. 

Capt.  Charles  Bendire^  Ccsur  d?Alene  Lake.  Catalogue,  32576.  In  a 
large  collection  of  Salmonidas  taken  in  Oregon  and  Washington  Ter- 
ritory was  included  the  type  of  Salmo  purpuratus^  var.  houvieri^  Ben* 
dire,  which  may  be  only  a  color  variety  of  Clark's  trout.  Typical 
Salmo  purpuratus  was  also  forwarded,  and  8alm>o  gairdneri^  Onco- 
rhyncuus  nerJca^  0.  chouicha^  and  Salvelinus  malma. 

E,  O.  Blackfordy  yew  York  Market,  Accession  13065;  catialogue,  32753. 
A  si)ecimen  of  mackerel  Scomber  scombrus  (1)  without  any  traces  of 
black  half  bands.    It  does  not  seem  to  differ  otherwise  from  scombrus. 

E.  O.  Blackford  J  Fort  Pond  Bay,  Long  Island.  Accession  13539;  cat- 
alogue, 33158.  A  very  fine  example  of  Seriola  lala>ndiij  measuring 
more  than  30  inches  in  length.  Complete  measurements  have  been 
taken.  This  is  unquestionably  the  S.  lalandii  of  Bull.  16,  U,  S.  Kat. 
Mus.,  p.  912,  a  species  hitherto  known  on  our  coast  from  Florida  only. 

E.  O.  Blackford^  West  Indies,  South  America,  die.  Accession  13737 ; 
catalogue,  33222-33265,  33589-33780.  This  is  part  of  a  full  series 
of  the  fishes  formerly  belonging  to  J.  C.  Brevoort,  which  Mr.  Black- 
ford has  presented  to  the  National  Museum.  Besides  the  tank  speci- 
mens there  are  four  barrels  full  of'jars  containing  fishes  in  alcohol. 
I  have  not  yet  been  able  to  identify  the  species,  but  will  report  ui>on 
them  more  fcdly  hereafter. 

California  Fish  Commission,  Paper  Mill  Creek,  California.    Accession 

;  catalogue,  32588-9.    Number  32589  is  a  remarkably  large 

Salmo  gairdneri,  weighing  16  pounds,  of  which  a  cast  and  the  skeleton 
are  preserved  in  the  Museum. 

Malachi  Corbel,  ^^The  Cape,^  North  Carolina.  Accession  13073;  cata- 
logue, 32754.  An  example  of  the  comparatively  rare  Astroscopus 
anoplus,  of  which  this  Museum  has  only  a  few  individuals. 

D.  C.  Cordery,  Atlantic  County,  New  Jersey.  Accession,  12949 ;  cata- 
logue, 32580.  An  adult  example  of  Cyclopterus  lumpus,  which  is  un- 
usual so  far  south. 

J.  E.  Curtis,  Gallatin  and  Madison  Rivers,  Montana.  Accession  13122; 
catalogue,  32799,  The  whitefish  sent  by  Mr.  Curtis  is  Coregonus 
wUUamsoni.  As  this  species  is  supposed  not  to  occur  in  any  streams 
except  those  of  the  Pacific  watershed,  the  locality  should  be  verified. 
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Thomas  8.  Doronj  Montgomery^  Ala.  Accession  12998;  catalogue,  32629. 
A  fine  large  rock-fish,  more  nearly  related  to  Bocctis  septentrionalis  than 
to  the  chrysops  of  the  Mississippi  Valley.  The  fish  is  a  gravid  female 
nearly  3  feet  long  and  remarkably  deep-bodied.  A  cast  was  made 
and  the  example  then  preserved  entire. 

J.  B.  Edwards^  Amagansettj  Long  Island.  Accession  12701 ;  catalogae, 
32516.  Mr.  Edwards,  keeper  of  the  life-saving  station  at  Amagan- 
sett,  sent  a  shark  belonging  to  the  family  ScylliidcB^  the  Psendotriads 
microdonj  Oapello,  a  species  never  before  known  in  onr  waters,  which 
was  described  from  a  single  example  taken  in  the  deep  water  off  the 
coast  of  Portugal  by  a  deep-line  fisherman.  Casts  of  one  side  and  of  the 
head  were  obtained.  A  good  drawing  was  made  by  Mr.  H.  L.  Todd^ 
and  Mr.  F.  A.  Lucas  has  prepared  a  skeleton.  The  skin  will  be  mounted. 

Wm.  J.  Fishery  Kodidk^  Alaska.  Accession  12209;  catalogue,  32537-8. 
In  Mr.  Fisher's  collection  were  two  very  large  specimens  of  Oottue 
nigery  Bean,  first  found  at  Saint  Paul  Island,  Bering  Sea,  .and  now 
known  to  occur  also  in  the  Gulf  of  Alaska. 

James  Fletcher ^  coast  of  British  Columbia.  Accession  13039 ;  catalogue, 
32664.  Mr.  Fletcher  sent,  through  Dr.  Robert  Bell,  a  fine  example  of 
Ehamphocottus  richardsonij  Gthr.,  a  curious  and  rare  Gottoid,  of  which 
we  now  have  three  specimens,  the  other  two  being  from  Kodiak  and 
Monterey  Bay. 

Prof.  C.  S.   Oilberty  Charleston^  8.  C.    Accession ;  catalogue, 

33161-8.  This  small  portion  of  Professor  Gilbert's  collection  included 
the  following  species,  which  are  not  well  represented  in  the  Museum, 
and  seem  to  be  rare :  Larimus  fasdatusy  8telliferus  laneeolatuSj  Rhino- 
batus  lentiginosus. 

Dr.  J.  A.  Henshall^  Jupiter  Inletj  Florida.  Part  of  accession  11429 ; 
catalogue,  33213.  Among  other  valuable  species  Dr.  Henshall  ob- 
tained Fundulus  confluent'uSy  which  was  known  from  the  single  type 
only. 

W.  P.  HillyeTy  OherrystonCy  Va.  Accession  13599;  catalogue,  33160 
Fistularia-  tdbaocariaj  a  rare  species  in  our  waters. 

Jordan  and8teamSyPensacolaj  Fla.  Part  of  accession  12991 ;  catalogue, 
33173.  A  remarkable  species  of  pipe-fish,  Siphostoma  crinigerum^  Bean 
and  Dresel  MSS.,  allied  to  8.  crtnitum  (Jenyns),  which  inhabits  the 
coast  of  Northern  Pat&gonia.  It  has  an  extremely  short  snout  (shorter 
than  the  eye),  and  the  dorsal  rays  are  only  16  to  17.  The  name  re- 
fers to  the  minute  filaments  found  upon  the  head  and  sides  of  the 
body.    Two  males  are  described  as  the  types  of  the  species. 

Oapt.  H.  M.  KnowleSy  Point  Judith^  Rhode  Island.  Accession  13653; 
catalogue,  33193.  A  specimen  of  Fistularia  serrata^  a  species  which 
is  very  rare  on  our  coast. 

Royal  Museum  of  Natural  History ^  Leideny  Indian  Archipelago.  Acces- 
sion 13058;  catalogue,  32689-^2751.  A  collection  embracing  up- 
wards of  60  named  species  of  fishes  in  return  for  American  species. 
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JIUtorical  and  Scientific  Society^Winnipegj  Manitoha,  Accession  11897; 
catalogue,  31940-9  and  31951-5.  A  collection  of  the  piore  important 
species  of  Winnipeg,  secured  through  the  instrumentality  of  Mr. 
Strong,  of  the  Canadian  press.    The  entire  list  is  worthy  of  record: 

1.  Moxostama  carpiOj  (Val.)  Jord.    "  White-scaled  sucker.'' 

2.  Cat08tomu8  teres j  (Mitch.)  Le  S.    "Blue  sucker.'' 

3.  Moxostoma  macrolepidotumy  (Le  S.)  Jor.    "  Red  sucker." 

4.  Eyodon  alosoide^j  (Eaf.)  Jor.  &  Gilb.    «*Gold  eye." 
6.  Stizostedium  canadense^  (Smith)  Jor.    "  Pickerel." 

6.  Esox  ludusj  L.    "  Pike." 

7.  Amiurus  vulgaris,  (Thomp.)  Nelson.    "Mud  pout." 

8.  Perca  americanaj  Schranck.    "  Perch." 

9.  Catostomus  langirostrum.  Le  S.    "  Black  sucker." 

10.  Carpiodes  tumidu^j  Baird  and  Girard.    "Buffalo." 

11.  Haplaidonotus  richarsdsonij  (C.  &  Y.). 

12.  Coregonus  clupeiformisj  (Mitch.)  Milner.    "Whitefish.*^ 

13.  Hyodon  alosoides,  (Eaf.)  Jor.  &  Gilb.    "Gold eye." 

14.  Catostomus  teres^  (Mitch.)  Le  S.    "Black  sucker." 

15.  Moxostoma  macrolepidotum^  (Le  S.)  Jor.  "Bed  sucker." 
Fred.  Mather j  Adirondack  Lakes,  New  York.  Accession  13811;  cata- 
logue, 33917-33999.  Mr.  Mather  has  described,  for  the  Adirondack 
survey  report,  two  new  species  of  Catostomus  and  forwarded  the 
types  to  the  National  Museum.  One  of  these  is  Catostomus  nanomy- 
goUj  Mather,  from  a  tributary  of  Big  Moose  Lake.  I  am  inclined  to 
think  that  these  are  simply  young,  or  dwarfed,  examples  of  Catosto- 
mus longtrostrum,  which  have  early  begun  reproduction.  I  can  see 
no  specific  characters  to  warrant  their  separation  from  longirostrum. 
Catostomus  utowana,  Mather,  from  Blue  Mountain  Lake,  Hamilton 
County,  New  YiDrk,  and  also  from  Big  Moose  Lake,  I  should  call  C. 
teres,  (Mitch.),  the  commonest  of  the  northern  suckers.  The  fact  that 
these  two  species  were  found  spawning  when  of  small  size  does  not 
warrant  their  separation  as  distinct  species,  this  being  probably  a 
climatic  phenomenon. 

Lewis  O.  Mitchell^  Barnegat^  N.  J.  Accession  13671 ;  catalogue,  33197. 
Mr.  Mitchell  forwarded  a  fine  Pomaoanthus  arcuatus,  which  we  have 
DOt  before  known  to  exist  in  our  seas  north  of  Florida.  A  color 
sketch  and  a  cast  were  made,  and  Mr.  Todd  is  now  at  work  on  a 
drawing  of  both  the  adult  and  the  young. 

J!.  W.  Nelson,  Saint  MichasVs  ank  vicinity,  Alaska.    Accession :- ; 

catalogue,  32821-987.  This  includes  the  major  portion  of  Mr.  Kel- 
son's collection  of  fishes  and  contains  many  valuable  species.  There  is 
a  large  series  of  Oncorhynchi,  Coregoni,  and  other  Salmonoids,  besides 
the  following:  Chirolophus  polyactocephalus  (Pall.);  Mr.  Kelson  ob- 
tained the  only  specimens  we  have  of  this  blenny;  Lycodes  turnerii; 
Anarrhichas  lepturus  ;  Parophrys  ischyurus,  from  Unalashka,  the  most 
northern  record  from  Alaska ;  Brachyopsis  sp. ;  Vranidea,  from  mouth 
of  Tananah  River;  jlfiincnot^c*,  probably  a  new  species. 
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Capt,  E.  JS.  NicholSj  U,  8.  iT.,  British  Columbia  and  Alaska.  Accession 
13757;  catalogacy  33781-33803, 33910-33913.  Among namerous  species 
of  interest  were  the  two  following :  Delolepis  virgatuSj  Bean,  the  singn* 
lar  scaled  genus  of  Cryptacanthidce  which  Captain  Kichols  was  the 
first  to  discover ;  Prionistius  macelluSj  Bean,  of  which  we  now  have 
two  examples,  both  obtained  fix)m  Captain  Nichols. 

Capt  JJ.  JE,  SFicholSj  U.  8.  N,^  Alaska  and  British  Oolumhia.    Accession 

;  catalogae,  31956-32019.    A  collection  of  forty-three  species, 

in  fine  condition,  including  the  following  of  special  interest : 

1.  Triglops  pingelii^  not  previously  taken  in  Alaska. 

2.  Prionistius  macelluSj  Bean,  a  new  genus  and  species  related  to 

Triglops,  described  in  Proc.  Nat.  Mus.  for  1883,  pp.  355-359. 
A  second  example  was  taken  by  Captain  Nichols  and  is  men- 
tioned with  the  type. 

3.  Oymnacanthus  galeatus^  Bean,  extending  its  rang«  considerably 

eastward.    The  species  was  discovered  first  at  TJnalashka. 

4.  Potamocottus  gulosusj  its  first  occurrence  in  Alaska. 

5.  Miorometrus  aggregatu^y  the  first  Embiotocoid  known   from 

Alaska. 

6.  8omniosus  mierocephatusj  jaws  cut  from  an  Alaskan  exam^ile  8 

feet  long,  demonstrating  the  existence  of  the  species  in  South- 
eastern Alaska. 

Prof.  FSlipe  Poeyj  Havana,  Cuba.  Accession  13463;  catalogue,  33079- 
33141.  This  collection  contains  many  species,  among  which  are: 
JElops  sauruSy  EcheneiSy  several  species,  Oerres zebras HolacatUhusparrcBj 
Tetrodon  occipitaliSj  Opisthonemaj  MuraBna^  Ophichthys^  TglosuruSy 
Agonostomaj  Fistulariay  Plectropomdy  several  species,  Trachinocephalus 
myopSy  XyrichthySy  Aulostoma. 

Silas  8t€arnsj  ^ensa^ola,  Fla.     Accession   5   catalogue,  33915. 

Mr.  Steams  sent  the  example  here  recorded  to  Professor  Jordan  with 
some  other  species  and,  for  a  time,  it  was  believed  to  be  new  ;  but  a 
comparison  with  typical  specimens  shows  it  to  be  JSmhlemaria  fiivipes, 
Jor.  &  Oilb.,  a  species  first  made  known  from  the  Pearl  Islands  in  the 
Pacific,  whence  it  was  brought  by  Prof.  F.  H.  Bradley.  The  occur- 
rence  of  this  fish  iu  the  Gulf  of  Mexico  is  quite  interesting. 

Silas  StearnSy  Pensacola,  Fla.  Accession  12247;  catalogue,  31891- 
31939.  A  collection  of  great  value,  containing  the  following,  among 
mauy  other  species : 

1.  Btenotomus  caprinus,  Bean  (young),  the  singular  "goat's-head 

porgy'^  recently  discovered  at  Pensacola  by  Mr.  Steams. 

2.  Opisthognaihus  scaphiuruSj  Goode  &  Bean. 

8.  Fcheneis  albescens^  Temm.  &  Schleg.,  now  for  the  first  time  re- 
corded in  our  waters. 

4.  Phycis  floridanusy  Bean  &  Dresel,  a  manuscript  species,  of 
which  a  brief  diagnosis  has  been  prepared  for  publication  in 
Proc.  Biological  Society  of  Washington,  Vol.  n. 
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6.  Corffphcma  equisetis^  L.  (f  or  hippurus^  L.),  13  examples  of  rather 

small  size. 
6.  Aprion  ariommttSy  Jor.  &  Gilb.,  a  species  recently  described  in 
ProcNat.  Mus.  for  1883,  pp.  142, 143. 

Silas  SteamSj  PenaacoUij  Fla.  Part  of  accession  12991;  catalogue, 
33000-33001.  The  first  of  these  is  an  example  of  Conger  caudicula, 
Bean,  the  second  one  known  in  this  Maseam.  The  other  is  Antenna- 
rius  pleurophthalmuSy  Gill,  which  has  not  been  previously  obtained  for 
many  years. 

Silas  Steams^  Pensacola,  Fla.  Accession  12991 ;  catalogue,  32755-32767. 
Among  these  fishes  were  two  which  have  not  before  been  known  to 
occur  in  Florida ;  these  are  Brotula  barbatUy  (Bl.  Schn.)  Guv.,  a  species 
of  the  Caribbean  and  West  Indies,  and  a  new  species  of  Phyds^ 
Phycis  floridanusy  Bean  &  Dresel,  a  manuscript  species  about  to  be 
described  in  Proc.  Biol.  Soc.  WawSh.,  Vol.  11. 

Silas  Stearns^  Pensacola,  Fla.  Accession  12991  part;  catalogue, 
32632-^2637,  32647.  Among  the  species  are  the  following  rare  ones : 
Diplodus  sp.,  Tylosurus  gladiuSj  Bean,  Diplodm  caudinuiculaj  Poey,  Gau- 
lolatilus  mieropsj  Goode  &  Bean,  Batrachus  pardusj  Goode  &  Bean, 
Ophichthys  guttifer,  Bean  &  Dresel,  a  new  species  just  described  in 
manuscript  for  Proc.  Biol.  Soc.  Wash.,  Vol.  ii. 

Dr.  Leonard  Stefneger^  Commander  Islands  and  KamtschatJca.    Accession 

;  catalogue,  33804-33908.    This  is  a  collection  of  great  value, 

which  was  made  by  Dr.  Stejneger  during  the  years  1882  and  1883, 
while  in  the  service  of  the  Signal  Bureau,  U.  S.  A.  The  collection  is 
valuable  because  of  its  bearing  upon  geographical  distribution  and 
fix)m  the  fact  that  it  contains  many  hitherto  doubtful  Pallassian  spe- 
cies from  localities  visited  by  Steller,  besides  others  which  appear  to 
be  nndescribed.  The  species  are  not  yet  fully  identified,  but  the  fol- 
lowing may  be  mentioned  as  reasonably  ascertained: 

33806,  33837.  Cyclopterichthys  species,  two  specimens  from  Ber- 
ing Island.  The  genus  is  extremely  rare  in  collections,  and 
very  little  known,  save  from  a  description  by  Dr.  Steindachner, 
which  is  accompanied  by  a  good  figure.  Pallas  described  the 
fish  under  the  name  Cyclopterus  ventricosiiSy  and  Steindachner 
re-described  it  as  Cyclopterichthys  glaber.  Our  specimens  are, 
in  all  probability,  C  ventricosus. 

33807.  Oymnacanthus  galeatus,  Bean.  I  did  not  learn  much  from 
the  type  of  O.  pistilliger  in  Berlin,  because  of  its  very  bad  con- 
dition. It  may  be  that  my  species  is,  after  all,  identical  with 
that  of  Pallas,  but  of  this  I  cannot  be  sure. 

33809.  HypomesuSy  probably  olidus. 

33817.  Cottus  diceraus  from  Kamtschatka,  the  original  locality  of 

the  species. 
33821.  Pleurogrammus  monopterygius  from  Bering  Island, ext/end- 

ing  its  mnge  very  much  to  the  westward. 
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33848.  Blenny  not  yet  made  oat. 

33849.  Agonid  not  3*et  identified. 

33869.  Bathymaster  signatuSy  Cope,  from  Bering  Island,  greatly 
extending  its  range. 

33870.  OymneliSy  from  Copper  Island.  There  is  a  splendid  lot  of 
Oottoids  and  also  of  Salmonoids  which  will  throw  mach  light 
on  the  relations  of  the  Kamtchatkan  fanna  to  that  of  Alaska. 

Capt  Thomas  Stratum  {through  Jaa.  G,  Swan),  Port  AngeloSy  Wash.  Ter. 
Catalogue,  32547.  This  was  an  example  of  Belolepis  virgatusy  Bean, 
and  is  the  third  example  known  to  be  preserved.  It  was  picked  up 
on  the  bea<;h.  Mr.  Swan  writes  that  ^'specimens  are  occasionally 
but  rarely  seen  in  the  Victoria  market." 

James  0.  Swanj  Port  Townsendy  Wash.  Ter,  Accession  12647 ;  cata- 
logue, 32492-32503.  Mr.  Swan  had  in  this  collection  the  following^ 
among  other  species:  Brama  raiiy  whose  occurrence  in  the  North 
Pacific  he  was  the  first  to  detect.  Macrurus  acrolepiSy  Bean,  a  new 
species  described  in  Proc.  Nat  Mus.  for  1883,  pp.  362-363.  This  is 
the  first  specimen  of  the  genus  known  from  the  Eastern  Pacific. 

U.  S.  Fish  Oommissiony  off  Southern  New  England  coast  and  southward  to 

Chesapeake  Bay.    Accession  ;  catalogue,  33266-33587.    This 

large  collection  was  made  mainly  by  the  parties  on  the  steamers 
"Albatross"  and  "Fish  Hawk,"  in  depths  varying  from  35  to  2,949 
fathoms.  In  this  greatest  depth  the  following  fishes  were  taken: 
Oyclothone  lusoa  (many),  Scopelus  sp.  (threef),  Alepocephalid^xiv.  (one), 
Mancalias  uranosoopus  (one),  Pleotromus  (one).  The  collection  em- 
braced many  of  the  species  recently  described  by  Ooode  &  Bean,  firom 
specimens  trawled  by  the  "Blake,"  but  not  previously  in  the  Na- 
tional Museum,  and  there  was,  besides,  a  goodly  number  of  new  forms 
which  have  been  for  the  most  part  briefly  characterized  by  Professor 
Gill  and  Mr.  J.  A.  Byder. 

Of  the  "  Blake  "  species  the  summer  explorations  yielded  the  follow- 
ing: Chalinurasimulay  Goode  &  Bean;  Coryphcenoides  carapinuSy  Goode 
&  Bean ;  Macrurus  aspery  Goode  &  Bean ;  Bathysaurus  agassiziiy  Goode 
&  Bean;  Halosaurus  macrochiry  Gunther;  AlepocephaluM  agassiziij 
Goode  &  Bean ;  I/ycodonus  mirabiliSy  Goode  &  Bean ;  Dicrolene  intro- 
nigery  Goode  &  Bean.  The  new  species  were  first  noticed  in  part  in 
Forest  and  Stream  of  August  30, 1883,  and  again  in  a  subsequent  issue ; 
afterwards  (November  27, 1883)  a  more  extended  paper  based  upon 
this  material  was  published  in  Proc.  Nat.  Mus.,  volume  yi,  pages  253- 
273. 

Professor  Gill  also  published  in  Nature  a  note  upon  the  affinities  of 
the  Eutypharyngidcdy  contrasting  them  more  especially  with  Sacco- 
pharynx.  It  is  to  be  hoped  that  the  new  species  will  soon  be  fbUy 
described,  for,  without  the  typical  specimens,  it  would  be  very  diffi- 
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colt  if  not  impossible  to  recognize  them  in  the  futnre.    The  following 
Bpecies  appear  to  have  been  erroneously  considered  as  new : 

1.  Chimcdra  aMreviata,  Proc.  Nat.  Mus.,  1883, 254,  is  the  young  of 

0.  plumheaj  Gill,  which  is  identical  with  C.  ajffinisj  Capello,  de- 
scribed in  1868. 

2.  Sigmops  stigmaticus^  Proc.  Kat.  Mus.,  1883, 256,  does  not  repre- 

sent a  new  genus  and  species,  but  is  simply  a  badly  preserved 
example  of  Oonosiama  denudata^  (Eaf.)  Bonap.,  of  which  we 
already  had  a  drawing  from  a  ''Fish  Hawk"  specimen  taken 
October,  1881. 

3.  Halo8auru8  goodeij  Proc.  Kat.  Mns.,  1883, 257,  is  not  sufficiently 

distinguished  from  H.  macroehiry  Othr.  to  receive  a  new  name. 
Mr.  Goode  and  I  observed  more  variation  among  the  type» 
of  the  latter  species  than  will  be  found  between  the  published 
descriptions  of  the  contrasted  forms.' 

4.  Stq^hanoberyx  moncBj  Proc.  Kat.  Mus.,  1883, 258,  belongs  to  the 

same  genus  as  Gill's  proposed  AcantkoohcBnus^  and  the  fam- 
ily AoanthochcenidaB  is  unnecessary,  as  both  the  species  are 
Berycoids. 
The  remark  ''closely  allied  to  Melamphaes^  was  intended  to  follow 
and  apply  to  Plectromus. 

5.  T^hlapsaras  shu/eldtiij  Gill,  Forest  and  Stream,  1883,  is  not 

blind  and  is  not  a  new  genus  and  species,  but  is  identical 
with  Mancdlias  uranoscapuSj  (Murray),  "  The  Atlantic,"  New 
York,  1878,  ii,  p.  67,  Fig.  20. 
Other  species  which  are  especially  interesting  are  the  following : 
33296,  33495,  33560.     Argyropelecm  ol/ersiiy  (Guv.).     We  had 
previously  obtained  A.  hemigymnuSj  so  that  we  now  possess 
two  species  of  the  genus  from  the  Western  Atlantic.    These 
are  the  first  specimens  of  olfersii  that  we  have  secured. 
33471,  33563.    Stermyptyx  diaphanaj  Hermann,  not  taken  before 

except  by  the  "  Blake.^' 
33610.  BathylcLgus  species.  A  specimen,  'So.  31861,  of  the  same 
species  was  taken  by  the  "  Fish  Hawk,"  October,  1882,  haul 
1,155,  in  K  latitude  39o  52',  W.  longitude  70o  30^,  554  fath- 
oms.  The  genus  was  described  by  Dr.  Gunther  (Ann.  and 
Mag.  Kat.  Hist.,  September,  1878,  p.  248)  from  examples  ob- 
tained in  the  Antarctic  and  South  Atlantic,  at  depths  ranging 
from  1,950  to  2,040  fathoms.  Our  species  resembles  his  B. 
Atlanticus  very  closely,  but  has  a  longer  anal. 
I7.  S.  Fish  CammisHan  steamer  ^^Albatross^^  off  mouth  of  Chesapeake  Bay* 

Accession  -^ ;    catalogue,    32649-32661,  32665-^2682,   32684- 

32688.  A  valuable  collection,  especially  for  geographical  distribu- 
tion, and  because  of  numerous  rare  species.  I  name  the  following : 
Ifemichthys  scolopacetMj  very  fine  examples;  Coryphwnoides  rupestris; 
Melanostigma  gelatinosum;  Stemoptyx  diaphana;  Ohauliodus  sloanii^ 
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I/ycodonu%  mirabUis;  Cryptacanthodes  muculatus;  Oentroscymnus  sp.^ 
the  last  two  being  the  first  of  their  kind  from  so  far  south. 

U.  8.  Fish  OommisHon  steamer  ^^AlbatroeSj^  JV.  lat  35o  37'  SC' ;  W. 
long.  740.  Accession  13134;  catalogue,  32782-^2798,  32804-32820. 
The  collection  was  made  daring  April  and  May.  It  contains  many 
interesting  species,  and  the  following  apparently  new  ones :  MaiOy 
32793 ;  Lycodes^  32813. 

U.  8.  Fish  Commission  steamier  ^^AlbatrosSy^  off  Chesapeake  and  Delaware 
Baysji&c.  Accession  13247;  catalogue,  33006-33061.  This  collection 
is  particularly  rich  in  the  following  species:  Haloporphyrus  violaj 
Olyptooephalus  cynoglossus^  Soylliorhinus  retiferj  Alepocephalus  agassieiij 
Ma4>rurus  bairdii. 

Dr.  H.  0.  Yarrow,  Washington,  D,  0.    Accession ;  catalogue,  33076. 

A  fine  large  specimen  of  Tylosnrus  caribbcBus  (52  inches  in  length). 

Work  done  upon  the  fishes  during  1883. 

In  arranging  the  collection  of  fishes  for  exhibition  and  study,  as  well 
as  for  the  ordinary  purposes  of  preservation,  I  have  tried  to  transfer 
the  contents  of  tanks  as  far  as  possible  into  glass  jars.  Powder  tanks 
are  so  liable  to  become  leaky  and  the  tin  lining  wears  off  so  quickly 
that  we  need  to  be  continually  overhauling  them  in  order  to  save  the 
contents  fh)m  deterioration  and  destruction.  It  would  be  very  hard  to 
tell  the  number  of  such  transfers  made  during  the  year,  but  some  idea 
of  the  work  may  be  gained  from  the  fact  that  almost  the  entire  stock  of 
jars  purchased  for  the  year  was  used. 

Most  of  the  fishes  are  now  identified  and  labeled  and  collected  in  their 
proper  families,  though  not  yet  in  zoological  sequence,  for  want  of  a  hall 
sufficiently  large  to  hold  the  entire  collection. 

A  card  catalogue  of  the  fishes  in  jars  has  been  completed,  filling  at 
least  20,000  cards  and  representing  more  than  three  times  that  number 
of  individuals.  This  does  not  include  undetermined  collections  and  tank 
specimens. 

A  collection  was  prepared  for  exhibition  at  the  International  Fish- 
eries Exhibition  in  London.  This  included  450  species  and  represented 
pretty  fully  the  following  subjects:  Alaska,  Gulf  of  Mexico,  and  East 
Florida,  Salmonoids  of  North  America,  exclusive  of  Greenland,  and  the 
genera  of  fresh- water  fishes.  Of  the  Alaskan  species,  81  were  exhib- 
ited ;  of  the  Salmonoids,  38  species ;  of  the  fishes  of  the  Gulf  of  Mexico 
and  East  Florida,  173  species ;  and  of  the  fresh-water  fishes,  183  species 
were  shown.  Section  F  of  the  London  Fisheries  Catalogue  relates  to  the 
eollections  of  fishes  exhibited.  In  this  section  there  is  a  general  survey 
of  the  regions  represented,  and  the  common  names,  maximum  size,  food 
qualities,  and  spawning  habits  of  the  species  are  treated  upon.  This 
collection  of  fishes  was  made  the  basis  in  London  of  some  exchanges 
with  the  British  Museum,  to  which  institution  a  large  part  of  it  was 
presented  at  the  close  of  the  exhibition. 

In  the  review  of  the  important  accessions  during  the  year,  it  will  be 
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observed  that  the  number  of  additions  has  been  very  large,  and  a  con- 
siderable amount  of  time  has  been  spent  in  the  care  of  these  accessions* 
The  steamers  of  the  United  States  Fish  Commission  have  been  especi- 
ally active  in  adding  to  the  collections,  securing  to  the  Museum  a  vast 
amount  of  material  of  great  value. 

In  conjunction  with  the  assistant  director,  I  was  engaged  for  some 
time  in  studying  and  reporting  upon  the  deep-sea  fishes  collected  by  the 
Coast  Survey  steamer  "Blake,"  in  the  year  1880.  This  report  was  fin- 
ished and  the  fishes  were  returned  before  my  departure  for  London. 
Drawings  of  the  new  species  were  made  by  Mr.  H.  L.  Todd  and  exam- 
ined before  the  return  of  the  fishes  to  Mr.  Alexander  A^gassiz. 

My  assistants  were  employed  for  several  months  in  the  preparation 
of  the  bibliography  of  works  relating  to  the  fishes  of  the  Atlantic.  A 
list  of  the  bibliographies  prepared  is  appended.  Among  other  works 
consulted  may  be  mentioned  the  Zoological  Eecord,  all  of  the  volumes 
of  which  were  searched  for  references  to  Atlantic  fishes. 

Late  in  the  month  of  June  I  left  Washington  to  join  the  United  States 
commissioner  at  the  International  Fisheries  Exhibition  in  London. 
During  my  stay  in  the  latter  city  I  was  engaged  for  a  while  in  the  selec- 
tion of  duplicates  for  the  National  Museum  from  the  collections  of  the 
British  Museum.  The  greater  portion  of  my  time,  however,  was  de- 
voted to  the  study  of  fiBhes  in  South  Kensington  and  in  the  exhibits  of 
Sweden,  Norway,  Russia,  Canada,  Newfoundland,  and  other  countries 
exhibited  in  London.  A  great  mass  of  i^otes  relating  to  species  either 
similar  to  or  identical  with  forms  occurring  in  the  Western  Atlantic  was 
collected  and  is  now  in  process  of  elaboration  for  a  final  rei>ort. 

Through  the  courtesy  of  Dr.  Murie,  Mr.  Goode  and  I  were  allowed  to 
study  a  large  number  of  Linne's  types  of  American  fishes.  The  infor- 
mation thus  obtained  will  enable  us  to  settle  numerous  doubtful  ques- 
tions as  to  the  nomenclature  of  some  of  our  species. 

Among  the  exhibits  studied  which  are  of  especial  interest  was  a  col- 
lection of  the  Vega  fishes  taken  by  Professor  Nordenskiold.  As  a  re- 
sult of  the  investigations  thus  carried  on  we  will  be  enabled  to  solve 
many  unsettled  problems  in  the  relationships  between  the  fishes  of  the 
two  sides  of  the  Atlantic  basin.  ' 

Through  the  means  of  a  special  mission  to  Vienna  opportunity  was 
found  for  studying  numerous  types  of  American  species  belonging  to 
museums  in  Paris  and  Berlin,  the  especial  objects  of  investigation  in 
Paris  being  types  of  Cuvier  and  Valenciennes,  and,  in  Berlin,  Pallas's 
types.    The  material  thus  acquired  will  be  utilized  in  future  reports. 

In  Gtenoa  an  arrangement  was  made  for  an  exchange  of  fishes  with 
the  Museo  Civico,  by  which  we  hope  to  obtain  numerous  desiderata  of 
Mediterranean  species  in  return  for  duplicates  from  our  own  collec- 
tions. Arrangements  were  made,  also,  with  Dr.  Steindachner,  in 
Vienna,  for  a  similar  exchange  of  fishes,  Dr.  Steindachner  having  nu- 
merous fijshes  from  the  Mediterranean  and  elsewhere,  which  he  will  give 
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to  the  National  Maseam  in  exchange  for  dnplicates  of  oar  deep-sea 
species. 

Daring  the  year  1883  there  were  fifty -three  papers  received  and  cata- 
logaed  for  the  Proceedings  of  the  United  States  National  Mnseom. 

Proofs  of  Sections  D  and  E  of  Boiletin  27  (London  Fisheries  Exhibi- 
tion Catalogue)  were  read,  and  Section  F,  relating  to  the  fishes,  was  writ- 
ten and  the  proofis  revised  before  leaving  for  London. 

Entries  in  the  catalogue  of  fishes  during  1883. 

The  total  nnmber  of  entries  in  the  catalogne  was  1,576,  the  first 
number  being  31,891,  and  the  l&st  33,919.  By  subtraction  we  would 
have  nearly  500  entries  more  than  the  number  given,  but  these  are 
partly  blanks  not  yet  filled  up,  or  entries  made  in  1882.  The  actual 
number  is  1,576,  as  stated  above.  This  number  was  distributed  through 
the  different  months,  as  shown  in  a  table  farther  on. 

Table  showing  some  of  the  work  upon  the  collection  of  fishes  during  1883. 


Months. 

Lots  of  fish 
received. 

Lots  of  fish 
catalogued. 

Packages 
sent  out 

Fish  draw- 

infp  exam- 

med. 

Jannarv  ......••....•■..••.....•••.•••.•.•...... 

7 

9 

12 

14 

9 

4 

8 

2 

11 

10 

10 

12 

139 

61 

43 

169 

242 

76 

5 

18 
19 
24 
12 
24 
12 
5 

12 

Febmary  .......•.....•••••.•••.••..••.......... 

10 

March  ...•.....•..•.••••••••..••......•.•••••••. 

5 

April  .••..•••...•.......••.••••••..•.•.••..•••.. 

4 

May 

10 

JUDC...  ........................................ 

5 

July 

13 

Aaflrast 

7 

Seotesiber  ................................  %....• 

79 

24 

361 

377 

2 

1 
1 
1 

October •...•..•.......•......••. 

4 

November 

Q 

December .......  ......  .......................... 

9 

Totals 

108 

1,576 

119 

81 

Present  state  of  the  collection. 

The  exact  number  of  specimens  has  not  yet  been  accurately  deter- 
mined, but  it  cannot  be  less  than  65,000,  divided  as  follows :  (1)  In  the 
reserve  series  35,000 ;  (2)  on  exhibition  20,000 ;  (3)  duplicates  10,000. 
Most  of  the  collection  is  in  good  condition,  the  only  exception  being 
very  old  collections  which  have  not  been  kept  in  sealed  bottles,  speci- 
mens received  in  bad  condition,  and  collections  kept  in  inferior  tanks. 
I  am  convinced  that  powder  tanks  are  unreliable  for  the  preservation 
of  fiBhes  on  account  of  the  liability  to  become  leaky  and  the  rapidity 
with  which  the  coating  of  tin  wears  off.  We  shall  never  be  able  to  pre- 
serve fishes  successfully  until  some  good  substitute  for  the  copper  tanks 
is  provided,  and  at  present  nothing  else  seems  to  be  available  except 
glass  vessels. 
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Recommendations  and  general  remarks, 

I  woald  recommend  that  the  duplicates  be  disposed  of  as  soon  as  pos- 
sible, in  order  to  save  time  and  expense  in  caring  for  them.  I  would 
also  suggest  that  collectors  in  regions  which  have  been  reasonably  well 
studied  should  be  instructed  not  to  send  duplicates  in  large  numbers. 
Should  the  Museum  at  any  time  need  additional  specimens  of  a  partic- 
ular species  which  is  known  to  be  common  at  a  given  point  it  would  be 
comparatively  easy  to  obtain  it  from  one  of  its  collectors.  It  is  to  be 
hoped  that  a  suitable  place  will  i^oon  be  provided  for  the  reception  of 
the  skeletons  of  fishes  which  are  now  in  storage  and  consequently  not 
available  for  study.  It  is  essential  to  the  welfare  of  the  collection  of 
fishes  in  alcohol  that  a  separate  fire-proof  building  be  constructed  to 
contain  them ;  until  that  is  done  the  collection  will  never  be  system- 
atically arranged  and  secure  against  accident. 

In  concluding  this  review  of  the  work  carried  on  in  the  department 
of  fishes,  I  take  pleasure  in  acknowledging  my  indebtedness  to  my  as- 
sistants, without  whose  help  it  would  have  been  impossible  to  have 
accomplished  what  has  been  done.  Mr.  Barton  A.  Bean  has  been  en- 
gaged principally  in  labeling  and  arranging  collections,  recording 
accessions  and  distributions,  preparing  duplicates  for  distribution  and 
outfits  for  collectors,  and  he  has  assisted  in  the  correspondence.  Ensign 
H.  G.  Dresel,  United  States  I^avy,  has  devoted  his  time  mainly  to  pre- 
paring bibliography  of  Atlantic  fishes,  cataloguing  the  fishes  in  jars,  and 
in  the  identification  of  recent  collections  from  the  Gulf  of  Mexico  and  the 
West  Indies.  Mr.  Peter  Parker,  jr.,  has  been  occupied  for  the  most 
part  in  the  bibliography  of  Atlantic  fishes,  in  field  work  at  Wood's  HoU, 
Mass.,  and  in  the  preparation  of  the  card  catalogue.  Mr.  H.  L.  Todd 
has  made  a  large  number  of  excellent  drawings  and  is  now  producing 
some  of  the  finest  illustrations  of  fishes  extant. 


DEPARTMENT  OF  INSECTS. 

0.  y.  EiLEY,  Honorary  Curator. 

The  work  of  the  department  has  consisted  in  mounting  and  properly 
taking  care  of  the  material  received  so  far  as  time  would  permit,  but 
there  is  a  large  amount  of  material,  principally  alcoholic,  which  has 
accumulated  for  many  years,  besides  that  turned  over  by  the  Depart- 
ment of  Agriculture,  which  urgently  needs  working  over  and  mounting. 
There  is  also  a  great  deal  of  valuable  exhibit  material  that  needs  prop- 
erly arranging  and  labelling. 

The  lists  given  below  virtually  comprise  two  sets  of  accessions,  those 
which  are  recent  and  belong  properly  to  the  year  1883,  and  some  that 
were  simply  received  during  the  year,  but  collected  in  previous  years. 
HioBt  of  the  single  specimens  reached  me  in  poor  condition,  and  were  not 
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worth  preserving,  especially  as  sach  single  specimens  are  ordinaiily 
common  and  well-known  species.  The  most  valuable  collections  are 
those  received  from  Gapt.  E.  W.  Shufeldt,  U.  S.  A.,  while  stationed  at 
Kew  Orleans,  La. ;  those  from  Mr.  G.  L.  McKay^  collected  in  Alaska ; 
and  those  left  by  the  late  Mr.  George  Shoemaker. 

A  case  of  specially  prepared  insects,  chiefly  from  my  own  cabinet, 
was  arranged  for  the  London  Fisheries  Exhibition,  illustrating  the 
transformations  of  the  principal  insects  affecting  the  fishery  industries 
either  beneficially  or  injuriously. 

For  the  rest,  the  work  of  the  department  has  been  confined  to  an- 
swering the  letters  of  inquiry  as  indicated  by  the  accessions  and  many 
others  received  without  specimens. 

The  samples  of  rice  which  were  on  exhibition  at  the  Centennial  Ex- 
position, and  are  now  stored  in  the  Museum,  proved  to  be  badly  in- 
fested by  various  species  of  insects.  A  list  of  these  has  been  published 
in  the  American  Naturalistj  1883,  p.  1071,  the  most  interesting  of  them 
being  a  small  Goleopteron  {MurmidiiLS  ovalis)  the  life-history  of  which 
had  previously  remained  unknown. 

During  the  past  summer  my  attention  was  called  to  the  depredations 
done  by  some  insect  to  the  wooden  frames  of  the  Japanese  pictures  of 
plants  in  the  Museum.  Upon  investigation  the  author  of  the  mischief 
proved  to  be  a  very  interesting  and  undescribed  species  of  the  genus 
Hedobia  (family  Ptinidse,  order  Goleoptera),  probably  introduced  from 
Japan,  and  which  I  will  at  some  future  time  describe. 

I  transmit  herewith  a  list  of  the  papers  published  by  me  during  the 
year,  chiefly  in  my  capacity  as  entomologist  to  the  Department  of  Agri- 
culture, but  in  some  part  also  based  upon  material  received  at  the 
Museum. 

On  account  of  the  accumulated  material  already  indicated  which  is  in 
pressing  need  of  being  properly  mounted  and  worked  over,  and  with  a 
view  of  commencing  the  formation  of  an  exhibit  collection  for  which 
there  is  also  a  great  deal  of  valuable  material  that  needs  to  be  trans- 
ferred into  proper  cases,  disinfected,  properly  arranged  and  labeled,  I 
would  again  urgently  recommend  and  advise  the  appointment  of  a  com- 
petent assistant,  as  I  had  no  such  assistance  from  the  Museum  daring 
the  past  year. 

As  heretofore,  some  valuable  collections  have  been  offered  for  sale  and 
necessarily  declined.  I  would  mention  that  of  the  late  G.  W.  Belfirage,  of 
Glifton,  Bosque  Gounty,  Texas.  Sample  boxes  sent  on  for  examination 
showed  the  collection  to  be  in  admirable  condition,  and  as  it  contained 
many  typical  specimens  in  all  orders  its  accession  to  the  Museum  would 
have  been  invaluable,  and  it  could  have  been  obtained  at  a  very  reasona- 
ble price.  The  famous  collection  of  the  late  Prof.  P.  Zeller,  of  Stettin, 
Germany,  was  also  offered ;  it  was  finally  secured  in  England.  It  is 
much  to  be  regretted  that  we  do  not  have  some  provision  for  the  par- 
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chase  of  desirable  collections,  and  rather  than  see  them  lost  to  Wash- 
ington, have  in  some  instances  purchased  snch  individnally. 

List  of  AcceasionSy  1883. 

'So.  12236.  LwAlia  macellaria  (screw-worm  fly),  sent  by  Mr.  Jos6  0. 

Zeledon,  San  Jos6,  Gosta  Bica. 
^o.  12504.  Many  insects  for  determination  from  New  Orleans,  sent  by 

Gapt.  B.  W.  Shnfeldt,  U.  S.  A.,  Jackson  Barracks,  Loaisiana. 
No.  12535.  Dynastes  tityus  3 ,  from  Mr.  Fred.  Yander  Tower,  Paris,  Tex. 
No.  12598.  Dynaates  tityus  S ,  from  W.  H.  Ogdin,  Parkersborg,  W.  Va. 
No.  12654.  Eggsac  of  Cyrtarachne  comigera^  from  Mr.  Leon  Taylor, 

Ghino,  San  Bernardino  Gounty,  Galifornia. 
No.  12680.  Tarentula  caroUnensiSj  sent  by  Mr.  H.  Tobias,  Gathbert, 

Bandolph  Gounty,  Georgia. 
No.  13080.  Some  Galifornian  insects  of  various  orders,  sent  by  Mr.  B. 

£.  G.  Stearns,  Berkeley,  Gal. 
No.  13098.  Phileurus  truncatus^  Anisomorpha  ImprestaideSj  Mierooenirus 

retinerviSj  from  William  J.  Taylor,  Allapaha,  6a. 
No.  13107.  Belostoma  americanum^  sent  by  Mr.  William  Stine,  Elmore, 

Ohio. 
No.  13114.  LarvsB  of  JEristalis  sp.,  from  Mr.  James  Bell,  Gainesville,  Fla. 
No.  13048.  GoUection  of  insects  for  names  from  Louisiana,  sent  by  Gapt. 

B.  W.  Shufeldt,  U.  S.  A.,  Jackson  Barracks,  New  Orleans,  La. 
No.  13139.  Spectrum  femoratumj  Midas  clavatus,  Tarentula  carolinensiSj 

from  Mr.  Bobert  Bidgway,  TJ.  S.  National  Museum. 
No.  13164.  Small  collection  of  insects  from  Alaska,  collected  by  Gharles 

L.  McKay,  IJ.  S.  S.  G.,  Hushagak,  Alaska. 
No.  13184.  Telea  polyphemusy  sent  by  Miss  Bosecrans,  304  Louisiana 

avenue,  Washington,  D.  G. 
No.  13234.  Four  sx)ecies  of  Goleoptera  from  Oregon,  sent  by  Mr.  Aure- 

lius  Todd,  Goquille,  Goos  Gounty,  Oregon. 
No.  13236.  Gollection  of  alcoholic  specimens  from  Louisiana,  sent  by 

Gapt.  B.  W.  Shufeldt,  IT.  S.  A.,  Jackson  Barracks,  New  Orleans,  La. 
No.  13240.  Caipsoma  laqueatum^  sent  by  Mr.  Aurelius  Todd,  Goquille, 

Goos  Gounty,  Oregon. 
No.  13251.  Pupa  of  Papilio  asteriaSj  from  H.  B.  Bostwick,  Atchison, 

Kans. 
No.  13257.  f  Muscid  from  breast  of  a  woman,  sent  by  T.  E.  Peters, 

AbbyviUe,  Va. 
No.  13269.  Dynastes  tityus,  sent  by  F.  J.  Packwood,  New  Smyrna,  Fla. 
No.  13322.  Julus  marginatuSj  discharged  by  a  colored  man,  sent  by  T.  S. 

Jones,  Tolersville,  Louisa  Gount3%  Virginia. 
No.  13330.  Oantharis  nuttalliy  Epieauta  maculata^  sent  by  Prof.  F.  S.  Will- 
iams, North  ville.  Dak. 
No.  13331.  Telea  polyphemus,  sent  by  Mr.  J.  B.  Wiggins,  Waverly,  N.T. 
H.  Mis.  69 16 
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No.  13338.  Bynastes  tUyu8j  Mygale  hmtziij  sent  by  Mr.  George  Stolley, 

Aastm,  Tex. 
No.  13343.  Cicada  septendecim  and  a  few  other  insects,  firom  Mrs.  Eliza- 
beth Freene,  Mount  Gilead,  Londonn  County,  Virginia. 
No.  13351.  Lucanid  larva  affected  with  Torrubia  sp.  sent  by  Mr.  Bobert 

L.  Stede,  Bockingham,  N.  G. 
No.  13360.  Four  species  of  Ooleoptera  from  Japan,  sent  by  P.  L.  Jouy, 

Yokohama,  Japan. 
No.  13253.  Some  Goleoptera  from  Central  America,  addressed  to  G.  W. 

Belfrage,  deceased,  of  Clifton,  Bosque  County,  Texas. 
No.  13364.  Pupa  of  Danais  archippus  sent  by  Mr.  J.  Carter  Walker, 

Woodberry  Forest,  Virginia. 
No.  13377.  Strategua  julianiM  8 ,  sent  by  Capt.  Emmet  Crawford,  IT.  S.  A., 

San  Carlos,  Ariz. 
No.  13380.  PenthifM  sp.,  sent  by  Mr.  W.  G.  Watts,  Leicester,  Mass. 
No.  13381.  Zopherus  sp.,  Metapodius  sp.,  Acridium  semirubrum,  from  Mr. 

Jos<^  C.  Zeledon,  San  Jos^,  Costa  Bica. 
No.  13387.  Larva  of  Fhilampelus  aehemon^  from  Mr.  H.  F.  Moffat,  Hamp* 

stead,  Bockingham  County,  New  Hampshire. 
No.  13428.  Dynasies  tityusj  sent  by  Dr.  J.  B.  GK)d win,  Fincastle,  Va. 
No.  13431.  Thelyphonua  giga/nteuSj  sent  by  John  B.  Adams,  Grafton, 

Socorro  County,  New  Mexico. 
No.  13458.  Limaoodes  scapha^  Oynipa  sp.,  from  Ellin  wood  Woodman,  North 

Topeka,  Elans. 
No.  13462.  Mfkuna  produced  by  Laohnus  stroMy  from  James  O'Neill, 

Colville  Indian  Agency,  Chewaha,  Washington  Territory. 
No.  13470.  Larva  of  Phohetron  pitheciumy  sent  by  Mr.  J.  Bishop,  Colum- 
biana, Ohio. 
No.  13492.  MicTogaster  on  Sphinx  gardiusy  Oecidomyia  saUcis-strobiloideaj 

from  Mr.  C.  M.  Ferry,  Oneida,  N.  Y. 
No.  13527.  Many  alcoholic  specimens  of  various  orders,  collected  in 

Alaska  by  the  late  Mr.  C.  L.  McKay. 
No.  13543.  Deformation  of  fruit  of  Akebia  quinataj  from  E.  B.  Beynold, 

Falls  Church,  Va,  through  Capt.  J.  E.  Engle. 
No.  13616.  Samia  oalifomioa  (pupa),  Synaphasta  guexij  Oalgulua  variega- 

tuSy  from  J.  S.  Amheim,  San  Francisco,  Cal. 
No.  13662.  Various  species  of  insects,  pinned,  from  Mr.  J.  B.  Adams, 

Grafton,  N.  Mex. 
No.  13692.  Mygale  sp.,  found  on  bananas  in  Washington,  D.  C,  and  evi- 
dently imported.     Sent  by  Mr.  T.  J.  Offutt,  United  States  National 

Museum,  Washington,  D.  C. 
No.  13727.  Eggs  otDiplodes  luri&usy  sent  by  Dr.  D.  H.  Young,  Chicago 

Junction,  Ohio. 
No.  13730.  Dolomedea  tenebrosuSy  sent  by  Mr.  Willard  Wye,  jr.,  New 

Bedford,  Mass. 
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No.  13756.  Small  collection  of  insects  from  Nicaiagoa,  sent  by  Lientr 
Jeff.  F.  Moser,  TT.  S.  K,  Slatington,  Pa. 

No.  13824.  A  number  of  pinned  insects  from  Alaska,  collected  by  the 
late  Mr.  G.  L.  McKay. 

No.  13834.  Web  produced  by  larva  of  I^heatia  zecBj  sent  by  Messrs. 
Hnnt  &  Boberts,  Cameron  Mills,  Fairfax  Gonnty,  Virginia. 

Without  accession  number:  A  large  collection  (17  alcoholic  bottles)  of 
insects  from  Washington,  D.  G.,  made  by  the  late  Mr.  Gtoorge  Shoe- 
maker, TJ.  S.  National  Museum,  Washington,  D.  G. 

Old  accessions  J  hut  only  sent  to  Department  in  1883. 

No.  8095.  A  box  of  silkworm  cocoons.    Source  not  indicated. 

No.  9140.  One  centipede  (irrecognizable),  sent  by  M.  L.  Wood,  ensign, 
XJ.  S.  N.,  Galveston,  Tex. 

No.  10217.  Strachia  histrionioa  from  W.  L.  Love,  Franklin,  N.  G. 

No.  10221.  Collection  of  alocholic  and  pinned  insects  frx)m  Surinam, 
sent  by  C.  S.  Herring,  Paramaribo,  Surinam. 

No.  10661.  Sphinx  cingulatOj  AttactispolffphemuSj  from  S.  T.  Walker,  Mil- 
ton, Fla. 

No.  10273.  Worms  destroying  meadow  grass  (irrecognizable),  sent  by  S. 
W.  Powell,  Madison,  N.  Y.  . 

No.  10302.  Egg-mass  of  Mantis  Carolina^  sent  by  Mr.  W.  A.  Williamson, 
Fredericksburg,  Tex. 

No.  10337.  A  few  common  insects,  sent  by  Mr.  J.  B.  l^ioensson,  Toronto, 
Canada. 

No.  10361.  Large  number  of  alcoholic  specimens  from  Galifomia,  sent 
by  Mr.  A.  W.  Crawford,  Oakland,  Gal. 

No  10472.  Theljiphonus  giganteus  and  a  few  Coleoptera,  from  the  South- 
em  States,  sent  by  Mr.  John  Yarrow,  Washington,  D.  C. 

No.  10478.  A  few  pinned  insects  collected  at  Fort  Laramie,  Wyo.,  sent 
by  Capt.  E.  W.  Shufeldt,  U.  S.  A^  Washington,  D.  G. 

No.  10488.  Telea polyphemus  sent  by  Henry  Wagner,  Washington,  D.  G. 

No.  10538.  Large  collection  of  unmounted  insects  from  Galifomia,  .sent 
by  Mr.  Gustav  Eisen,  Fresno,  Gal. 

No.  10595.  Thyridopteryx  sp.,  sent  by  Mr.  J.  G.  Wells,  Grenada,  West 
Indies. 

No.  10661.  A  few  common  Coleoptera,  sent  by  Mr.  W.  A.  Williamson, 
Toronto,  Canada. 

No.  10726.  Large  collection  of  alcoholic  specimens  from  Florida,  collected 
by  William  Wittfleld,  Gtoorgiana,  Brevard  County,  Florida. 

No.  10769.  Three  larvsB  of  difi'erent  insects,  sent  by  Capt.  Charles  Ben- 
dire,  U.  S.  A.,  Fort  Walla  Walla,  Wash.  Ter. 

No.  10756.  Ftionus  imbrioornis  from  Virginia,  sent  by  Col.  M.  McDon- 
ald, United  States  Fish  Commission. 

No.  10775.  Scolopendrus  heros  from  Texas,  sent  by  Mr.  L.  A.  Wright, 
Washington,  D.  C. 
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No.  11064.  Specimen  of  locust  caaght  at  sea  on  board  ship  Lighting, 
sent  by  James  T.  Bowell  through  Lieut.  0.  D.  Sigsbee,  TJ.  8.  "S. 

No.  11072.  Two  species  of  bird  parasites,  sent  by  James  P.  Melzer,  Mil- 
ford,  N.  H. 

No.  11267.  Specimens  of  ^^  buffalo  gnats "  from  Arkansas,  sent  by  Mr. 
M.  H.  Thomson,  Pecan  Point,  Ark. 

No.  11468.  A  few  insects  from  Central  America  and  cave  crickets  from 
Mammoth  Gave,  sent  by  Mr.  Theodore  Boosevelt,  New  York. 

No.  11543.  Several  species  of  insects  from  La  Paz,  Oal.,  sent  by  Mr.  L. 
Belding,  Stockton,  Gal. 

No.  11771.  Mygale  hetitziij  sent  by  Mr.  D.  W.  Harris,  Homer,  Claiborne 
Parish,  Louisiana. 

No.  12001.  A  few  unmounted  insects,  sent  by  Mr.  W.  Hudson,  Tehua- 
cana,  Tex. 

No.  12062.  Belostama  americanumj  Oybifter  fimbriolatus^  DyHaous  faMi- 
f^mtm,  sent  by  Hon.  William  McAdams,  Jerseyville,  111. 


DEPABTMENT  OF  MOLLUSKa 

Wm.  H.  Daul.,  Honorary  Curator. 

The  removal  of  the  collections  from  the  lower  part  of  the  building  in 
order  to  make  room  for  clerks,  &c.,  while  the  east  end  of  the  building 
was  being  remodeled,  was  hurriedly  carried  out.  It  was  discovered  in 
the  course  of  the  removal  that  parts  of  the  collection  which  had  not 
been  inspected  for  several  years  had  suffered  much  from  the  defects  of 
the  old  and  badly-made  cases  which  admitted  mice  and  dust.  The  col- 
lection of  chitons  offering  much  animal  matter  to  these  vermin,  was 
almost  entirely  destroyed;  many  labels  and  paper  trays  were  soiled  or 
nibbled  so  as  to  require  replacing. 

Lieut.  Francis  Winslow,  TJ.  S.  N.,  undertook  the  preparation  of  the 
exhibit  of  economic  moUusks  of  the  United  States  which  were  sent  to  the 
International  Fisheries  Exhibition  at  London  in  pursuance  of  the  act  of 
Congress  requiring  an  exhibit  on  the  part  of  the  Museum  and  Fish  Com- 
mission. 

As  will  be  seen  from  the  list  of  accessions,  a  large  amount  of  material 
was  received  from  various  sources  for  this  purpose  and  part  of  the  ex- 
hibit prepared  by  the  writer  for  the  Centennial  Exposition  at  Philadel- 
phia, and  afterwards  taken  to  the  Berlin  Fisheries  Exhibition,  did  duty 
on  this  occasion.  The  writer,  at  Lieutenant  Winslow's  request,  aided 
him  from  time  to  time  by  such  suggestions  or  advice  as  circumstances 
seemed  to  call  for.  A  catalogue  of  the  collection  as  exhibited  was  pre- 
pared by  Mr.  Winslow  and  has  been  published  as  one  of  the  series  of 
official  catalogues  of  the  collective  exhibit  of  the  United  States.    It 
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was,  of  course,  based  entirely  upon  specimens  in  the  national  collection, 
many  of  which  were  obtained  especially  for  the  purpose. 

Mr.  Safford,  a  graduate  of  the  United  States  Kaval  Academy  detailed 
for  special  study  by  the  Kavy  Department,  rendered  assistance  in  label- 
ing and  cataloguing  a  few  species  of  shells  at  the  ^National  Museum, 
and  subsequently  was  engaged  in  similar  but  more  extended  work  in  the 
field  with  the  United  States  Fish  Commission  during  the  summer  of 
1883. 

On  July  1,  Miss  Agnes  I^icholson  was  engaged  to  take  charge  under 
my  direction  of  clerical  and  analogous  work  in  the  department,  which 
she  has  carried  on  in  a  satisfoctory  and  efficient  manner. 

A  number  of  collections  sent  for  naming  by  various  students  through- 
out the  country  have  been  named  and  returned  by  the  Curator,  who  has 
devoted  nearly  all  his  available  leisure  from  other  official  duties  to  the 
improvement  of  the  arrangement  of  the  collection. 

There  can  be  no  doubt,  from  the  inquiries  addressed  to  the  Curator 
during  the  year,  that  when  the  conchological  collection  is  once  arranged 
for  ready  retterence  it  will  be  resorted  to  very  largely  by  students  either 
in  person  or  by  letters  addressed  to  the  curator.  With  the  existence  of 
such  facilities  properly  administered,  the  study  of  these  animals  will  be 
promoted  and  the  number  of  students  largely  increased.  This  how- 
ever cannot  be  expected  to  occur  until  the  curator  shall  be  able  to  de- 
vote his  whole  time  exclusively  to  the  collection  and  cognate  matters. 

The  accessions  of  the  past  year  have  been  extremely  important. 

The  United  States  Fish  Commission  work  has  been  carried  on  with 
new  facilities  and  its  usual  vigor;  many  moUusks  new  and  known  were 
dredged,  and  a  roagh  catalogue  of  them  made  before  they  were  sent  for 
study  to  Professor  Verrill  at  New  Haven,  where,  with  the  exception  of 
a  few  cepbalopods,  the  entire  Fish  Commission  collection  of  mollusca 
for  the  last  twelve  years  remains. 

The  collection  prepared  for  the  London  Fisheries  Exhibition  will  be 
available  on  its  return  for  exhibition  in  the  Museum.  The  oyster  in- 
dustry is  especially  well  illustrated  by  it.  The  models  of  gigantic  cut- 
tlefish and  octopus  prepared  by  Mr.  £!merton  are  especially  valuable  for 
the  instruction  of  the  public. 

The  collection  received  from  K.  B.C.  Stearns,  Ph.  D.,  of  the  University 
of  California,  and  still  unpacked,  is  general  in  its  natare,  but  with  re- 
gard to  the  western  coast  of  both  Americas  Is  probably  not  only  the 
most  valuable  collection  in  existence  but  more.valuable  than  all  other 
collections  from  the  region  put  together.  It  has  been  made  on  scientific 
principles,  and  in  this  respect  differs  from  most  of  the  older  collections, 
in  which  little  more  than  the  mere  name  of  the  shell  was  preserved. 
There  are  other  collections  containing  more  species,  but  few,  if  any,  of 
greater  beauty ;  none  are  known  which  so  well  illustrate  the  fauna  of 
our  Pacific  coasts  and  territories. 

Mr.  W.  G.  Binney  and  Dr.  Isaac  Lea  have  fhmished  valuable  types 
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of  land  and  firefih-water  species  belonging  to  the  faona  of  the  United 
States,  mostly  HeliXy  Limnaaj  and  the  like. 

The  classical  collection  of  Dr.  John  Owyn  Jeffreys,  F.  B.  S.,  &c.,  has 
been  secured  for  the  I^ational  Mnseam.  What  the  Stearns  and  Car- 
penter collections  are  for  the  California  faona,  that  of  Dr.  Jefireys  is  for 
the  faana  of  the  North  Atlantic,  the  British  Isles,  and  Northwest 
European  coasts.  Indeed,  it  is  really  more,  for,  in  addition  to  a  profa- 
sion  of  types  described  by  himself  and  other  authors  in  modem  days, 
the  collection  contains  selections  of  typical  specimens  from  the  cabinets 
of  nearly  all  the  older  British  naturalists,  such  as  Montague,  Turton, 
Humphrey,  Alder,  Brown,  and  a  host  of  others.  It  also  contains  the 
types  and  in  most  cases  the  unique  examples  of  the  shells  dredged  by 
most  of  the  deep-sea  explorers  of  the  North  Atlantic  except  the  Chal- 
lenger expedition,  as  for  instance  specimens  from  the  ^^  Lightning," 
** Porcupine,''  and  "Valorous"  expeditions^  others  from  the  '*  Jose- 
phine," "  Knight  Errant,"  "  Triton,"  and  **  Voringen  "  parties.  Now 
that  the  United  States,  through  the  Fish  Commission,  are  doing  more 
toward  deep-sea  investigation  than  any  other  nation,  the  possession 
of  these  types  is  invaluable  for  our  students,  who  must  otherwise 
have  gone  to  Europe  for  determining  the  objects  of  their  study.  When 
to  these  are  added  the  Stearns  and  Alaskan  collections  and  those  of  the 
Fish  Commission,  it  will  be  evident  that  for  the  study  of  the  marine 
fauna  of  our  shores  we  have  a  collection  which  can  never  be  rivaled, 
and  only  awaits  suitable  administration.  An  extremely  interesting 
collection  from  the  south  and  west  shores  of  Florida  has  been  contrib- 
uted by  Mr.  Henry  Hemphill  to  the  National  Museum.  It  contains 
about  two  hundred  species,  nearly  all  quite  small,  and  many  of  them 
new  to  science  or  to  our  coasts ;  Mr.  Hemphill  is  at  present  further  ex- 
ploring the  same  region.  A  list  of  this  collection  has  appeared  in  the 
Proceedings  IJ.  S.  National  Museum  for  1883. 

The  less  noteworthy  accessions  appear  in  the  list  hereto  appended. 

Our  registers  show  addition  of  about  3,000  entries  during  1883,  but 
this  has  no  relation  to  the  accessions,  as  it  is  impossible  with  the  present 
force  to  administer  upon  a  one-hundredth  part  of  the  accessions  per 
annum,  until  the  arrears  of  the  past  ten  years  are  brought  up.  There 
are  perhaps  20,000  miscellaneous  mollusks  awaiting  .entry,  while  the 
Steams  and  Jeffreys  collection  will  contain  50,000  more. 

At  present,  owing  to  the  condition  of  the  lower  hall,  no  mollusks  are 
on  exhibition,  but  a  large  number  are  ready  for  exhibition  whenever 
cases  and  facilities  may  be  afforded. 

List  of  a4>ce8sion8. 

Austin  0.  ApgoTj  Trentonj  N.  J.j  October  19.  Accession  13697.  One  box 
specimens  of  mollusks  from  New  Jersey,  Sphcerium  and  Pisiditim^  un- 
assorted, about  1,000  specimens. 
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J  B.  Amheimj  San  FranciaoOj  Oal.j  October  26.  Accession  13616.  Two 
spedmens  of  snail  shells  {Helix)  from  California. 

Tf'.  Q.  Binneyj  BurlingUm^  N.  J.,  October  31.  Accession  13639.  Twelve 
specimens  of  United  States  land  shells. 

E.  O.  Blackfordy  80  Fulton  MarJcetj  New  Yorkj  January  3.  Accession 
12506.  Four  barrels  oysters,  assorted  specimens,  for  nse  in  the  Lon- 
don Fisheries  Exhibit. 

a.  O.  Blackford^  80  Fulton  Markety  New  YorJe^  January  19.  Accession 
12585.    One  oyster  shell,  peculiarly  overgrown  with  Polyzoa. 

JB.  O.  Blackford^  80  Fulton  Market^  New  York,  February  22.  Accession 
12759.  One  box  of  clam  and  other  shells.  IJseftd  mollusks  for  the 
London  Fisheries  Exhibit. 

If.  A.  Blochmanj  San  DiegOj  Oal.j  April  20.  Accession  13031.  One 
small  box,  specimens  of  shells. 

A.  Boothj  Bdltimorej  Md.j  March  27.  Accession  12941.  Two  boxes,  1 
barrel,  and  2  bales  of  oysters  for  London  Exhibit. 

W.  M.  Bowrony  South  Pittsburg^  Tenn.^  May  4.  Accession  13094.  Speci- 
mens of  Helidna  orbiculata  for  name. 

W.  M.  Bowranj  South  Pittsburg^  Tenn.^  June  2.  Accession  13198.  Two 
specimens  of  land  shells,  for  name,  from  Tennessee. 

T.  TF.  B.  Olarky  Boston^  Mass.^  January  12.  Accession  12542.  One 
package  small  oysters,  shells  split  and  not  split.  Specimens  of  oys- 
ters bored  by  Diplothyra  Smithii  for  London  Exhibit. 

T.  W.  B.  Clark  J  Bostonj  Mass.j  Ma^chl9.  Accession  12895.  One  box,  and 
bottle  alcohol  with  oysters,  from  Devil's  Island,  Chesapeake  Bay,  for 
London  Exhibit. 

J^.  (7.  Dayton  J  PatchoguCy  Suffolk  County  y  New  Yorky  February  2.  Acces- 
sion 12651.  One  box  oysters  from  Long  Island  for  nse  in  London 
Fisheries  Exhibit. 

M.  Demingy  ProvidencCy  B.  J.,  March  1.  Accession  12798.  One  box 
oysters  for  use  in  London  Fisheries  Exhibit. 

Horace  2>.  Bunny  San  FraneiscOy  OoZ.,  November  1.  Accession  13645. 
One  package  specimens  of  oyster  shells  from  California.  Transplanted 
east  coast  oysters  (0.  virginica)  showing  growth  in  Galifomian  waters. 

JB.  D.  Evansy  Baltimorey  Md.y  June  23.  Accession  13265.  Ten  bottles 
specimens  of  coral,  &c.,  taken  from  buoys  in  James,  York,  and  Poto- 
mac Rivers,  also  specimens  of  shells,  oysters,  &c.,  for  use  in  London 
Fisheries  Exhibit. 

C.  M.  Ferry,  Oneida,  N.  F.,  Septethber  15.  Accession  13492.  Specimens 
of  shells  from  Oneida  Lake,  New  York.    Two  specimens  of  Unio, 

Alexander  Fish,  Smithes  Landingy  N.  J.,  January  5.  Accession  12520. 
One  box  oysters.  Assorted  economic  mollusks  for  use  in  Fisheries 
Exhibit  at  London. 

A.  Foote  it  Co.y  New  Haveny  Conn.,  January  4.  Accession  12516.  One 
box  of  fresh  clams  from  Connecticut  for  use  in  Fisheries  Exhibit, 
London. 
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A.  Foote  dk  Oo.y  New  Haven^  Conn.y  January  29,  Accession  12626.  One 
box  of  clam  shells;  same  use  as  the  preceding. 

A.  Foote  A  Oo.y  Nevo  ffaven,  Conn,j  February  12.  Accession  12692.  One 
box  clams ;  same  as  preceding. 

A.  Foote  &  Oo.j  New  Haven,  Conn.,  February  14.  Accession  12704.  One 
box  Mytilus  edulis  and  Solen  americanus  for  London  Exhibit. 

George  T.  Garrison,  Acdomack  C.  M.,  Va.,  May  11.  Accession  13119. 
One  box  specimens  of  borer,  shells  of  oysters  destroyed  by  borer,  and 
three  live  oysters,  one  of  which  borer  has  just  penetrated.  For  Lon- 
don Exhibit. 

J,  W.  Grey  {through  Bamet  Phillips),  Hartford,  Conn.,  November  23. 
Accession  13711.  Two  specimens  of  shells,  said  to  have  fallen  at 
Hartford,  Conn.,  !N^ovember  11, 1883,  in  a  rain  storm.  These  are  Ci- 
oneUa  lubrica  Mall.,  and  doubtless  were  under  leaves,  &c.,  before  the 
rain  fell. 

jE7.  H.  Hawley,  (7.  8.  National  Museum,  September  11.  Accession  13486. 
One  bottle  alcoholic  specimens  of  shells,  !N^iagara  Biver,  above  Amer- 
ican Falls. 

Henry  Hemphill,  Cedar  Keys,  Fla,,  April  24.  Accession  13044.  One 
box  marine  shells,  from  coast  of  Florida. 

Henry  Hemphill,  Albert  Lea,  Minn,,  June  25.  Accession  13268.  One 
package  specimens  of  shells,  from  Texas,  Mississippi,  and  Louisiana. 
Supplementary  to  the  preceding. 

Henry  HemphiU,  Cedar  Keys,  Fla.,  November  30.  Accession  13733. 
One  package  specimens  of  shells  from  Florida.  Supplementary  to  the 
preceding. 

Alfred  IF.  Hinde,  Anaheim,  Cat,  August  18.  Accession  13429.  One 
package,  18  specimens  of  shells  for  name,  from  California.  They  were 
named  and  returned  to  sender. 

G,  S.  Hobbs,  U.  8,  National  Museum,  February  2^,  Accession  12765.  One 
box  oysters  from  Savannah,  Ga. 

G,  8,  Hobbs,  V,  8.  National  Museum,  February  24.  Accession  12768.  One 
box  of  oysters  from  Florida. 

J.  Gwyn  Jeffreys,  England,  April  30.  Accession  13083,  13424,  13508, 
&c.  Four  boxes  shells,  being  miscellaneous  European  and  British 
acephala,  land  and  fresh- water  shells  and  brachiopods. 

John  F.  Kelly,  Washington,  2>.  C,  April  7.  Accession  12986.  One  bot- 
tle alcoholic  specimens  of  snail  {Limaaflavus)  which  infests  cellars. 

Isa4io  Lea,  Philadelphia,  Pa,,  April  2.  Accession  12965.  One  package 
miscellaneous  land  and  fresh-water  shells. 

C.  0,  Leslie,  Charleston,  8,  C,  February  26.  Accession  12780.  One  box 
oysters  for  use  in  London  Fisheries  Exhibit. 

W,  R.  Lighton,  Ottumwa,  Iowa,  October  2.  Accession  13537.  One  box 
specimens  of  unios  from  Ottumwa,  Iowa. 

Thos.  J,  Love,  CedarviUe,  N,  J.,  January  25.  Accession  12618.  One  box 
oysters  assorted  sizes  and  ages  for  use  in  London  Exhibit. 
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O.  X.  McKay  [deceased),  September  27.  Accession  13527.  Sx)ecimens  of 
msurine  shells  from  Alaska,  10  specimens,  4  species  collected  at  Nnsh- 
agak. 

John  J.  McLean,  Cape  Mendocino,  OaL,  December  21.  Accession  13805. 
Specimens  of  sheU  from  California  {Oryptochiton  Stelleri  Midd.}. 

J,  A.  McNiel,  Nef€  Tork  City,  September  6.  Accession  13473.  One  box 
alcoholic  specimens  shells  from  mountain  streams  of  Ohiriqni.  Neri- 
Una,  AmpuUaria,  and  Olandino;  1  species  of  each,  and  aboat  12  speci- 
mens. 

Allen  NeU,  Barhegat,  N.  J,,  January  9.  Accessions  12530.  One  box 
oysters,  &c.,  for  use  in  London  Exhibit. 

Henry  E.  Nichols,  lAeutenant-Oommander  U.  S.  Navy,  commanding  U.  S. 
8,  ^^Hassler,^  December  5.  Accession  13757.  Miscellaneous  collection 
marine  shells,  from  Southeastern  Alaska. 

WiUard  Nye,  jr..  New  Bedford,  Mass.,  February  27.  Accession  12791- 
One  package  clam  shells,  for  use  in  London  Exhibit. 

WiUard  Nye,  jr.,  New  Bedford,  Mass.,  November  30.  Accession  13730. 
Alcoholic  specimens  of  shells  {Mactra  sp.  jun.)  taken  from  a  <<  white 
wing"  bird,  Trimble  Island,  Long  Island  Sound. 

Charles  B.  Orcutt,  San  Diego,  Oal.,  September  21.  Accession  13512.  Spe- 
cimens of  shells  from  Lower  Oalifomia.    Hinnites  giganteus  Gray. 

Dr.  Edward  Palmer,  JJ.  S.  National  Museum,  January  23.  Accession 
12601.    Small  box  of  land  shells  from  Bed  Foot  Lake,  Tennessee. 

Jason  S.  Pearce  &  Co.,  Providence,  R.  I.',  January  5.  •  Accession  12519. 
One  basket  oysters  for  use  in  London  Exhibit. 

Bobert  Bidgway,  Wheatland,  Ind.,  May  16.  Accession  13139.  One  bot- 
tle alcoholic  specimen  of  land  shells  from  Indiana. 

F.  A.  Sampson,  Sedalia,  Mo,,  March  3.  Accession  12815.  One  box  land 
and  fresh-water  shells. 

Ernest  E.  T.  Seton,  De  Winton  Farm  {through  Jas.  W.  Taylor,  U.  S.  con- 
sul, Winnipeg),  Carberry,  Manitoba,  August  2.  Accession  13383.  Two 
land  shells,  &c. 

JB.  W.  Shufeldt,  Jackson  Barracks,  New  Orleans,  La.,  April  24.  Acces- 
sion 13048.  Specimens  of  land  and  fresh-water  moUusks  in  alcohol 
from  Louisiana. 

Steamer  "  Lookout,^  U.  8.  Fish  Commission,  Washington,  D.  C.  Acces- 
sion 12546.    Two  baskets  oysters,  Potomac  Eiver. 

B.  E.  O.  Stearns,  Berkeley,  Cal.,  April  30.  Accession  13080.  Specimen 
of  shell,  from  8  feet  below  surface  in  Tanaja  Oafion,  Texas.  ^Nineteen 
cases  of  moUusca  and  shells  contained  in  the  Steams  collection. 

John  Southerland,  64  Liberty  street.  New  York,  May  18.  Accession 
13148.    One  specimen  of  shell  of  Arcapexata  Say. 

Samuel  W.  Very,  Santa  Cruz,  Patagonia,  June  6.  Accession  13209. 
Specimen  of  shells  of  oysters,  &c. 

Peter  Watktns,  Ooea/n  View,  N.  J.,  January  4.  Accession  12518.  One 
box  of  oysters  for  use  in  London  Exhibit. 
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Dr.  0.  A.  White,  V,  8.  Ufaiional  Mu9eum,  Jawuary  16.    Accession  12558, 

Two  large  oyster  shells  from  Sheepscot  Biver,  Maine,  snbfossil,  the 

bed.  being  extinct. 
Oeorge  Whiter  U.  8.  Natumal  Museumj  8epiember  3.    Accession  13459. 

Foot  alcoholic  specimens  of  snails  {Limax  flarms). 
A.  A.  Wilsarif  East  Qreenwick,  B.  /.,  January  3.     Accession  12503. 

Specimen  of  qnahogs  or  clams  for  nse  in  London  Exhibit 
Lieut.  F.  Winslawj  U.  8.  N.,  February  27.    Accession  12789.     One  box 

oysters^  duster  of  natural  growth  from  the  sea-coast. 


DEPARTMENT  OF  MARINE  INVERTEBRATES. 

BiOHARD  Bathbun,  Gnrator. 

Accessions. 

The  principal  accessions  to  this  department  during  1883  were  made 
by  the  TJ.  8.  Fish  Commission,  and  consist  of  both  determined  and  nn- 
determined  collections,  the  msyority  of  which  were  obtained  in  the  recent 
deep-sea  explorations  of  the  new  Fish  Commission  steamer  '^  Albatross," 
off  the  eastern  coast  of  the  United  States.  During  the  spring,  two  lots 
of  determined  marine  invertebrates,  belonging  to  collections  made 
in  former  years,  were  received  from  Prof.  A.  E.  Verrill,  of  Yale  College. 
Again,  in  October,  at  the  close  of  the  summerexplorations  of  the  Fish 
Commission,  about  forty  cases  of  specimens  were  shipped  directly  from 
the  Wood's  HoU  station  to  Washington.  The  latter  shipment  contained 
about  200  identified  species,  belonging  mainly  to  the  groups  of  Crusta- 
cea, echinoderms,  anthozoa,  tunicates,  and  annelids,  and  a  large  quan- 
tity of  material  which  had  not  yet  been  carefully  examined.  Many  of 
the  species,  both  determined  and  undetermined,  were  represented  by 
several  varieties,  or  by  specimens  from  numerous  localities  and  different 
depths,  to  illustrate  geographical  and  bathymetrical  distribution.  The 
entire  collection  filled  upwards  of  1,500  tanks,  jars,  bottles,  homcBopathio 
vials,  and  small  boxes,  and  was  mostly  preserved  in  alcohol.  In  this 
enumeration  no  account  has  been  taken  of  the  collections  sent  to  Pro- 
fessors Verrill  and  Smith,  at  Tale  College,  for  examination  and  report, 
and  which  will  soon  be  turned  over  to  the  Museum. 

Mr.  Yinal  K.  Edwards,  the  permanent  agent  of  the  Fish  Commission 
at  Wood's  Holl,  has  sent  in  during  the  year  several  interesting  collec- 
tions, made  at  seasons  when  that  station  is  not  visited  by  any  of  the 
scientific  party. 

From  the  Museum  of  Comparative  Zoology  at  Harvard  College  there 
have  been  received  three  collections,  representing  a  portion  of  the  scien- 
tific results  of  the  explorations  of  the  United  States  Coast  Survey 
steamer  ^<  Blake,"  from  1877  to  1880,  off  the  southern  and  eastern  coasts 
of  the  United  States  and  among  the  West  Indies.    Prof.  Alexander 
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Agaesiz  was  in  charge  of  t^^e  natural  history  work,  and  accompanied 
the  steamer  during  nearly  th^  entire  time  while  dredging  operations 
were  being  carried  on.  The  yalaable  collections  made  wer^^  nnder  the 
sapervision  of  Mr.  Agassiz,  placed  in  the  hands  of  competent  special- 
ists in  the  several  groups  for  study,  and  as  rapidly  as  the  reports  upon 
each  group  were  published,  the  National  Museum  has  received  a  com- 
plete series  of  all  the  species  obtained.  The  sponges  and  a  portion  of 
the  crustaceans  were  received  during  1882^  and  are  referred  to  in  the  an- 
nual report  for  that  year.  The  collections  receivexl  this  year  are  as  fol- 
lows :  Thirty  one  species  of  deep-sea  corals,  consisting  of  dry  prepara- 
tions entirely,  and  mainly  obtained  from  the  region  of  the  West  Indies, 
between  1877  and  1879 ;  determined  by  the  late  Count  L.  F.  de  Pour- 
tales.  One  hundred  species  of  Ophiurans  (brittle-stars  or  serpent  stars) 
and  Astrophytons  (basket-fish),  entirely  preserved  in  alcohol  and  deter- 
mined by  the  Hon.  Theodore  Lyman.  Thirty-six  species  of  Echini  or  sea 
urchins,  mainly  alcoholic  preparations,  determined  by  Prof.  Alexander 
Agassiz.  • 

The  Museum  of  Oompatative  Zoology  has  also  contributed  to  the 
National  Museum  during  the  year  a  collection  of  18  species  of  North 
American  fresh- water  cray-fishes  ( A«tooid(6),which  nearly  completes  our ' 
list  of  desiderata  in  that  intevesting  group,  for  the  United  States. 

From  Prof.  H.  B.  Webster,  of  Union  College,  a  very  valuable  collec- 
tion of  marine  annelids  in  alcohol,  containing  about  180  species,  ob- 
tained from  the  eastern  coast  of  the  United  States,  between  Eastport, 
Me.,  and  Virginia.  These  specimens  were  mainly  obtained  from  the 
shores  and  from  the  shallow  waters  just  off  shore,  and  represent  the 
recent  researches  and  publications  of  Professor  Webster,  one  of  the 
best  known  American  authorities  on  this  group  of  marine  invertebrates. 
Mr.  James  E.  Benedict,  now  naturalist  of  the  U.  S.  Fish  Commission 
steamer  ^^ Albatross,"  was  associated  with  Professor  Webster  in  much  of 
his  annelid  work. 

From  Dr.  William  B.  Carpenter,  London,  England,  through  Mr. 
Bomyn  Hitchcock,  47  microscopic  slides,  representing  four  species  of 
the  genus  OrbitoUtes  of  rhizopods,  collected  by  H.  M.  SS.  "  Challenger," 
"  Porcupine,'^  and  "  Valorous."  This  collection  consists  of  both  dry  and 
moist  preparations  in  fine  condition,  and  is  illustrative  of  a  recent  mono- 
graph by  Dr.  Carpenter,  contained  in  the  ''Reports  of  the  scientific 
resi;ilt8  of  the  exploring  voyage  of  H.  M.  S. '  Challenger,^  1873-^76.^ 

From  Mr.  Edward  Potts,  Philadelphia,  Pa.,  23  species  of  American 
fresh-water  sponges,  contained  on  89  microscopic  slides  and  in  16  bottles. 
Twenty  species  are  from  the  States  of  Pennsylvania,  New  Jersey,  New 
York,  and  Massachusetts,  and  three  species  from  South  America.  N^rly 
all  the  known  North  American  species  are  represented. 

From  Dr.  Edward  Palmer  (by  purchase),  a  fine  collection  of  dried 
preparations  of  the  non -commercial  homy  sponges  of  Florida  and  the 
Bahama  Islands,  identified  by  Prof.  Alpheus  Hyatt,  of  Boston.  Twenty- 
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two  species,  represented  by  42  specimeo^,  and  covering  several  varie- 
ties, have  been  selected  firom  this  collection  for  the  reserve  series, 
and  have  been  mounted  by  Mr.  Hawley  for  exhibition.  A  sufficient 
nnmber  of  dnplicates  remain  to  form  two  good  sets  for  exchange. 
These  specimens  formed  a  part  of  the  collection  on  which  Profes- 
sor Hyatt  based  his  monograph  of  the  Poriferse,  published  in  the 
Memoirs  of  the  Boston  Society  of  Natural  History,  for  1871-78. 

From  Messrs.  McKesson  &  Bobbins,  New  York,  over  200  specimens 
of  Florida  commercial  sponges,  representing  nearly  all  the  known  com- 
mercial varieties.  This  collection  is  supplemental  to  collections  re- 
ceived from  the  same  firm  in  1882,  and  derives  a  special  value  from  the 
fact  that  the  supposed  age  of  each  specimen  is  indicated,  based  upon 
recent  exf^riments  in  sponge  cultivation  at  Key  West,  Fla.,  by  the  agent 
of  McKesson  &  Bobbins.  The  latest  information  received  regardings 
these  experiments  indicates  that  the  practical  i^uccess  of  sponge  cul- 
ture has  been  quite  fully  assured. 

From  Dr.  Leonhard  Stejneger,  a  large  collection  of  ifiarine  and  fresh- 
water invertebrates  from  Bering  Island,  off  the  Pacific  coast  of  Siberia, 
made  during  1882  and  1883.  From  Dr.  B.  W.  Shufeldt,  TT.  S.  A.,  a 
'collection  of  cray-fishes,  containing  several  species  and  very  many  spec- 
imens from  the  Mississippi  Biver,  near  New  Orleans,  and  of  fresh- 
water and  marine  shrimps  from  Southern  Louisiana. 

From  the  United  States  Signal  Service  Bureau,  a  valuable  collection 
of  marine  and  fresh-water  invertebrates,  made  in  the  vicinity  of  Point 
Barrow,  Alaska,  by  the  observing  party  under  Lieutenant  Bay,  XJ.  S. 
A.,  stationed  there  from  1881  to  1883,  and  of  which  Mr.  John  Murdoch 
and  Mr.  Middleton  Smith  acted  as  naturalists.  This  collection  is  now 
being  examined  by  Mr.  Murdoch.  Also  a  small  but  interesting  lot 
of  marine  invertebrates  from  Bristol  Bay,  Alaska,  collected  by  Signal 
Observer  C.  S.  McKay,  deceased. 

From  naval  sources:  A  large  and  fine  collection  of  marine  inverte- 
brates, mainly  echinoderms  and  crustaceans,  from  the  coasts  of  British 
Columbia  and  Southern  Alaska,  made  by  Lieut.  Commander  Henry  C. 
Nichols,  TJ.  S.  !N.,  in  command  of  the  United  States  Coast  Survey  steamer 
''  Hassler."  A  collection  of  Crustacea  from  the  west  coast  of  Green- 
land, made  by  Ensigns  H.  G.  Dresel  and  A.  A.  Ackerman,  attached  to 
the  United  States  steamer  "  Yantic,''  tender  to  the  Greely  relief  steamer 
^^  Proteus."  Miscellaneous  collections  containing  immense  numbers  of 
small  animals,  obtained  by  dredging  and  by  scraping  buoys,  &c.,  from 
Commander  B.  D.  Evans,  U.  S.  !N.,  in  charge  of  the  fifth  light-house 
district.  These  materials  were  mostly  collected  at  the  mouth  of  Chesa- 
peake Bay,  and  of  the  Potomac,  James,  and  York  Bivers,  and  contain 
a  large  number  of  small,  undescribed  species.  Two  species  of  corals 
from  an  iron  buoy  and  chain  in  the  harbor  of  the  Dry  Tortugas,  Florida, 
sent  by  Lieut.  Commander  J.  K.  Winn,  U.  S.  N.,  in  charge  of  the  Key 
West,  Fla.,  naval  station.    A  very  large  and  finely  preserved  specimen 
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of  star  coral,  Oculina  varicosa  Lesaear,  growing  aboat  oneend  of  a  long 
iron  crow-bar,  obtained  at  Key  West,  Fla.,  and,  contribnted  by  Mr.  E. 
E.  Peary,  civil  engineer,  U,  S.  N.  The  history  of  this  specimen,  as  given . 
by  Mr.  Peary,  is  as  follows:  <^It  was  found  in  some  6  feet  of  water, 
on  the  site  of  a  former  coal  wharf,  belonging  to  the  naval  station.  This 
wharf,  as  I  am  informed,  was  built  in  1865  and  destroyed  by  a  hurri- 
cane in  1873.  The  inference  is  that  the  crow-bar,  to  which  the  coral  is 
attached,  fell  overboard  from  the  wharf  some  time  between  those  two 
dates."  The  coral  mass,  which  consists  of  rather  large  and  closely- 
growing  branches,  measures  about  20  inches  in  height  by  15  inches  in 
diameter. 

The  following  accessions,  although  not  of  great  extent,  are  worthy  of 
special  mention :  Fine  ccdlection  of  the  edible  Crustacea  of  t^e  vicinity 
of  San  Francisco,  Gal.,  from  Prof.  B.  £.  C.  Stearns.  Collection  of  fresh- 
water shrimps  and  crabs,  from  mountain  streams  of  Chiriqui,  United 
States  of  Colombia,  at  an  elevation  of  about  4,000  feet  above  the  level 
of  the  sea,  presented  by  Mr.  J.  A.  Mcl^iel.  Alcoholic  marine  inverte- 
brates from  the  Mauritius  Islands,  presented  by  Col.  N.  Pike.  Fresh- 
water invertebrates  from  Utah  and  Wyoming  Territories,  and  marine 
invertebrates  from  Buzzard's  Bay  and  Long  Island  Sound,  collected  by 
Willard  Nye,  jr. 

Outli'M  of  work  accomplished  during  the  year. 

During  the  first  three  months  of  this  year,  the  curator  was  mainly 
occupied  in  preparing  for  the  London  Fisheries  Exhibition  the  collec- 
tions illustrating  the  marine  invertebrate  industries  of  the  United 
States,  exclusive  of  the  mollusca,  and  the  scientific  investigation  of  the 
sea  and  fresh  waters  by  American  explorers.  In  making  up  the  former 
collection,  the  collections  of  the  National  Museum  were  largely  drawn 
upon  for  specimens  of  the  economic  crustaceans,  worms,  echinoderms, 
and  sponges,  of  which  every  American  species  known  to  be  of  direct 
importance  to  mankind,  either  as  food,  as  bait,  or  otherwise,  was  fiilly 
represented  by  carefully  made  preparations.  In  several  instances, 
where  the  Myseum  collections  were  deficient  in  materials  required,  the 
deficiencies  were  supplied  by  donations  to  the  Museum,  resulting  in 
p^manent  gain  to  that  institution.  In  this  manner  were  obtained  for 
the  Museum  large  numbers  of  Florida  commercial  sponges,  many  anne^ 
lids  fh>m  the  eastern  coast  of  the  United  States,  and  crustaceans  from' 
the  coast  of  California,  as  noted  above  in  the  list  of  important  dona- 
tions. The  catalogue  descriptive  of  this  industrial  collection,  prepared 
by  the  curator,  contains  eighteen  pages  of  introductory  matter,  briefly 
describing  the  present  state  of,  and  the  methods  of  conducting,  the 
marine  invertebrate  fisheries,  and  a  list  of  seventy-four  species  of  crus- 
taceans, worms,  echinoderms,  and  sponges,  useful  or  injurious  to  man. 
At  the  Fisheries  Exhibition  three  awards  were  made  in  this  section,  as 
ibUows:  A  gold  medal  to  the  U.  S.  Fish  Commission,  for  a  model  of  a 
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lobster-oanBing  establiBbment ;  and  a  bronze  medal  and  a  diploma  to 
Messrs.  McKesson  &  Bobbins  of  New  York,  for  a  coUection  of  Florida 
>  sponges. 

The  second  collection  regarding  scientific  investigations  had  a  direct 
bearing  upon  this  department  only  so  far  as  concerns  the  resnlts  of  in- 
vestigations, the  methods  coming  more  within  the  scope  of  the  U.  8. 
Fish  Commission.  The  methods  of  research  were  represented  by  models 
and  plans  of  American  exploring  steamers,  and  by  all  the  modern  ap- 
pliances nsed  by  American  explorers  in  investigating  the  sea  and  firesh 
waters,  more  especially  with  reference  to  biological  problems.  This 
portion  of  the  collection  was  mainly  supplied  by  the  XT.  S.  Fish  Com- 
mission, the  U.  8.  Coast  Survey,  and  Commander  Charles  D.  Sigsbee, 
IT.  8.  N.,  and  wiU  probably  be  turned  over,  in  large  part,  to  the  National 
Museum  as  a  permanent  exhibit.  The  results  of  reseach  were  repre- 
sented by  oceanic  charts  and  relief  maps  furnished  by  the  U.  8.  Coast 
Survey,  the  Naval  Hydrographic  Bureau,  and  the  U.  8.  Fish  Commis- 
sion, and  by  collections  of  deep-sea  invertebrates,  fresh  water  cray-fishes 
and  sponges,  marine  algsB,  &c.,  supplied  by  the  National  Museum.  To 
accompany  this  collection  a  catalogue  of  109  pages  was  also  prepared  by 
the  curator,  giving  a  historical  sketch  of  American  explorations,  and 
describing  in  detail  the  various  appliances  of  research  exhibited,  with 
lists  of  the  specimens,  and  charts  illustrating  results  of  investigations. 

Nine  awards  were  made  in  this  section  by  the  jurors  of  the  Fisheries 
Exhibition,  as  follows: — Gold  medals:  To  the  U.  8.  Fish  Commission, 
for  collective  exhibit  of  apparatus  for  deep-sea  explorations;  to  Prof. 
J.  E.  Hilgard,  for  optical  densimeter;  to  Commander  Charles  D.  8igs- 
bee,  XT.  8.  N.,  for  deep-sea  sounding  apparatus ;  to  Passed- Assistant 
Engineer  W.  L.  Bailie,  IT.  8.  N.,  for  deep-sea  thermometer  case.  Silver 
medals:  To  the  CF.  8.  Fish  Commission,  for  exhibit  of  dredges;  to  Lieu- 
tenant-Commander Z.  L.  Tanner,  U.  8.  N.,  for  deep-sea  sounding  appa- 
ratus ;  to  Prof.  W.  G.  Farlow,  for  collection  of  marine  alg».  Bronze 
medal  to  Mr.  Edward  Potts,  for  collection  of  fresh-water  sponges. 
Diploma  to  Mr.  James  E.  Benedict,  for  rake-dredge. 

From  April  to  June,  special  attention  was  paid  to  identifying  and 
classifying  the  higher  Decapod  crustaceans,  and  several  other  groups 
of  crustaceans,  of  which  the  Museum  possesses  valuable  collections  from 
many  parts  of  the  world.  During  the.two  or  three  months  devoted  to 
this  work,  only  comparatively  slight  progress  could  be  made,  owing 
to  the  lack  of  literature  and  of  type  collections  for  comparison,  but  it 
is  proposed  to  continue  again  upon  these  and  other  groups  at  an  early 
date,  with  the  intention  of  preparing  materials  for  publication.  The 
following  families  and  genera  were  examined  and  placed  in  complete 
order,  nearly  all  the  species  having  been  identified  and  transferred  to 
exhibition  jars,  which  are  now  properly  labeled  and  available  for  refer- 
ence: the  fiEUDoilies,  PortunidcSj  OcypodidcBy  OrapsidWj  PoroeilanidcB,  Bo- 
ninidcBj  HippidcBj  PanuUridaj  Squillidce;  and  the  genera,  Cancer^  ^V^ 
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Epidltusj  Calappaj  HepatuSy  and  BandaUia.  The  cmstacea  remaining 
to  the  Museum  from  the  Wilkes  United  States  Exploring  Expedition 
and  the  North  Pacific  Exploring  Expedition  were  also  gone  over  in  the 
same  manner.  The  former  collection  now  contains  only  61  species,  and 
the  latter  34  species,  out  of  many  hundreds  destroyed  by  the  Chicago 
fire  of  1872. 

During  June,  the  entire  collection  of  alcoholics  was  overhauled  and 
placed  m  safety  for  at  least  another  year,  and  the  collecting  outfit,  stored 
in  the  armory,  was  put  in  order.and  packed  for  shipment  to  Wood's  HoU. 
Much  time  was  also  spent  in  correcting  the  proof  sheets  of  a  rei)ort  on 
the  natural  history  of  economic  marine  invertebrates  for  the  Fishei^ 
quarto  report. 

From  July  1  until  about  the  middle  of  October,  the  Curator  was  at 
Wood's  Holl,  Mass.,  assisting  in  the  explorations  of  the  XT.  8.  Fish  Com- 
mission. This  time  was  mainly  occupied  in  collecting  and  studying  the 
parasitic  Copepoda  of  that  region,  a  common  group  of  crustacean  para- 
sites, occurring  principally  upon  the  exterior  surfEMse  and  the  gills  of 
fishes.  A  number  of  new  species  were  obtained  and  several  figured. 
The  collection  of  parasitic  Copepoda  in  the  Museum  is  now  quite  large 
and  in  a  good  state  of  preservation.  An  account  of  the  summer's  work 
of  the  Fish  Commission  would  be  out  of  place  in  this  connection,  and 
reference  need  only  be  made  to  some  of  the  results  by  which  the  Museum 
has  already  been  enriched,  and  the  disposition  made  of  the  remainder 
of  the  materials  collected.  Deep-sea  dredging  was  carried  on  mainly  by 
the  new  steamer  <^  Albatross,"  although  a  few  short  trips  were  also  made 
by  the  steamer  <^  Fish  Hawk."  The  cruises  of  the  "  Albatross"  covered 
a  wide  area,  extending  from  the  eastern  slope  of  George's  Bank  west- 
ward to  near  Few  York,  and  southward  at  least  one-third  the  distance 
to  Bermuda.  The  deepest  haul  was  made  in  nearly  3,000  fathoms  of 
water  with  the  common  form  of  beam  trawl,  this  being  the  greatest 
depth  in  which  the  trawl  has  been  used  by  any  explorers.  The  total 
number  of  casts  made  with  the  dredge  and  beam- trawl  was  116.  Mr. 
James  E.  Benedict  was  in  charge  of  the  collecting  of  marine  inverte- 
brates on  the  ^^Albatro^,"  and  was  assisted  mainly  by  Mr.  Sanderson 
Smith,  although  other  members  of  the  party  made  frequent  trips. 
Prof.  A.  E.  Yerrill,  of  Yale  College,  had  immediate  charge  of  the  explora- 
tions and  laboratory  work,  and  \ras  aided  by  nearly  the  same  party  as 
in  former  years.  Such  specimens  as  it  was  possible  to  identify  on  the 
spot,  and  which  needed  no  further  examination,  including  many  dupli- 
cates of  deep-water  species,  were  sent  to  the  National  Museum  at  the 
close  of  the  season.  The  collections  of  sponges  and  of  parasitic  cope- 
pods  were  also  sent  to  the  same  institution.  The  material  belonging 
to  the  following  groups,  and  requiring  further  elaboration,  were  shipped 
to  New  Haven  :  the  MoUusca,  Mulluscoida,  Echinodermata,  Anthozoa, 
and  Hydroida,  for  report  from  Professor  Yerrill,  and  the  Crustacea  for 
report  from  Prof.  S.  I.  Smith.     The  Foraminifera  were  referred  to  Prof. 
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L.  A.  Lee,  of  Bowdoin  College,  Branswick,  Me.,  and  the  Annelida  were 
retained  on  the  steamer  *< Albatross"  for  examination  by  Mr.  Benedict. 
Abont  forty  boxes  of  invertebrate  materials  were  brought  directly  to  the 
Ifational  Museum.  Their  character  has  already  been  discussed  under 
accessions. 

Since  the  return  firom  Wood's  Holl,  the  Fish  Gom mission  collections 
have  been  unpacked,  and  a  large  collection  brought  to  Washington  by 
the  steamer  '^Albatross,"  on  her  last  trip  from  Wood's  Holl,  has  been 
sorted,  catalogued,  and,  in  large  part,  sent  to  New  Haven.  In  Decem- 
ber, the  work  of  entirely  revising  the  invertebrate  collections  of  the 
department,  and  of  arranging  the  catalogue  cards  in  systematic  order, 
was  begun.  This  will  occupy  several  months,  and  when  completed  will 
enable  one  to  obtain  any  species  or  specimens  in  the  department  with- 
out loss  of  time. 

Assistants, 

In  the  routine  work  of  the  Museum  I  have  been  assisted  during  the 
year  by  Mr.  B.  S.  Tarr  and  Mr.  George  Weld;  Ensign  W.  £.  Safford,  17. 
8.  "S.j  also  acted  as  an  assistant  in  the  department  from  January  until 
July.  All  of  these  assistants  were  stationed  at  Wood's  Holl,  Mass., 
during  the  summer  explorations  of  the  IT.  8.  Fish  Commission,  and  since 
their  close  Mr.  8afford  has  remained  at  New  Haven,  Oonn.,  aiding  Pro- 
fessor Yerrill  in  the  examination  of  the  Fish  Commission  collections. 
Mr.  Tarr  has  been  mainly  occupied  in  preparing  the  duplicate  materials 
for  distribution,  in  arranging  the  collection  of  star-fishes,  and  in  gen- 
eral sorting  and  cataloguing.  Mr.  Weld  has  assisted  him  in  this  work. 
Mr.  Safford's  time,  during  the  winter  and  spring,  was  devoted  to  sort- 
ing, cataloguing,  and  identifying  collections  of  mollusca,  and  during  the 
summer,  to  figuring  small  species  of  mollusca  obtained  by  the  Fish  Com- 
mission, and  in  sorting.  Mr.  James  E.  Benedict,  in  the  intervals  in 
which  liie  steamer  '^ Albatross"  has  remained  in  port  at  Washington, 
has  devoted  much  time  to  classifying  and  studying  the  annelid  collec- 
tions of  the  National  Museum.  After  the  return  of  the  ^'Albatross"  to 
Washington,  in  November,  Mr.  8ander8on  Smith  remained  at  the  Mu- 
seum about  a  month,  completing  his  work  upon  the  collection  of  mol- 
lusks,  made  on  the  last  trip  of  that  steamer.  Ensign  C.  8.  McClain,  U. 
8.  N.,  reported  to  this  department  in  December  for  duty,  and  is  now 
aiding  me  in  the  revision  of  the  collections.  Mr.  E.  H.  Hawley  has, 
during  the  year,  mounted  for  exhibition  a  number  of  sx>ecimens  of  ma- 
rine invertebrates,  principally  crustaceans,  corals,  and  sponges.  But 
want  of  time  has  prevented  the  curator  firom  selecting  much  material  for 
that  purpose. 

Work  upon  ooUectians  by  specialists  outside  of  the  Museum. 

The  Hon. 'Theodore  Lyman,  member  of  Congress  firom  Massaohusetts, 
the  well-known  authority  on  the  group  of  Ophiuroidea,  has  kindly 
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offered  to  speod  as  much  of  his  leisare  time  as  possible  in  identifying 
the  speeies  of  that  groap  contained  in  the  Mnsenm  collections^  and  he 
has  already  examined  considerable  material.  Last  .winter  the  Maseom 
collection  of  fresh- water  cray-fishes  was  sent  to  Prof.  Walter  Faxon,  of 
Harvard  GoUege,  who  is  preparing  a  monograph  upon  that  group. 
Dnring  the  past  year  much  material  on  the  same  subject  has  beea  re- 
ceived from  many  American  sources  and  forwarded  to  Gambridge  for 
his  use.  He  proposes  first  to  monograph  the  specimens  belonging  to 
the  Museum  for  one  of  the  Museum  reports.  The  Labrador  collections 
of  Mr,  W.  A.  Stearns,  made  during  the  summer  of  1882,  were  referred 
to  Professors  Yerrill  and  Smith,  of  Yale  College,  for  examination.  Be- 
ports  upon  the  crustaceans  by  Prof.  S.  I.  Smith,  and  upon  the  echino- 
derms  and  mollusks  by  Miss  Katherine  J.  Bush,  have  been  published 
during  the  year  in  the  Proceedings  of  the  Museum.  It  is  proposed  to 
offer  the  Museum  collections  of  tbraminifera  to  Prof.  L.  A.  Lee,  of  Bow- 
doin  Gollege,  for  study. 

I>i8iributi<m  of  duplicates  and  exchanges. 

The  distribution  of  duplicate  specimens  selected  from  the  large  col- 
lections received  from  the  U.  S.  Fish  Gommission  has  been  continued 
through  the  year.  Series  lU,  or  the  educational  series  of  duplicates, 
prepared  in  1882,  has  been  entirely  expended.  Of  Series  II,  the  prep- 
aration of  which  was  completed  in  the  spring  of  1883,  31  sets  have  al- 
ready been  sent  out.  Of  the  London  series,  prepared  for  the  purpose 
of  making  exchanges  in  connection  with  the  London  Fisheries  Exhibi- 
tion, 6  sets  have  been  disposed  of,  with  suitable  returns  promised  to  the 
Museum,  and  negotiations  are  now  pending  regarding  the  remaining 
five  sets  of  the  series. 

The  institutions  supplied  with  duplicate  sets  during  1883  were  the 
following : 

Series  U,  containing  about  190  species  each :  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. ;  Williams  Gollege,  Williamstown,  Mass. ;  Gollege 
of  Kew  Jersey,. Princeton,  N.  J.;  Dartmouth  Gollege,  Hanover,  N.  H.^ 
Kentucky  University,  Lexington,  Ky. ;  Gollege  of  New  York,  New  York 
Gity;  Vassar  Gollege,  Poughkeepsie,  N.  Y.;  Smith  Gollege,  North- 
ampton, Mass. ;  Wellesley  Gollege,  Wellesley,  Mass. ;  Hanover  Gol- 
lege, Hanover,  Ind. ;  Tabor  Gollege,  Tabor, Iowa;  Middlebury  Gollege, 
Middlebuiy,  Vt. ;  University  of  North  Garolina,  Ghapel  Hill,  N.  G. ; 
Gomell  University,  Ithaca,  N.  Y. ;  Martha's  Vineyard  Summer  Insti- 
tute, Gottage  Gity,  Mass.;  Knox  Gollege,  Oalesbury,  111.;  OhioWes- 
leyan  University,  Delaware,  Ohio ;  Wabash  Gollege,  Grawfordsville, 
Ind. ;  University  of  the  State  of  Missouri,  Golumbia,  Mo. ;  Massachu»- 
setts  Agricultural  Gollege,  Amherst,  Mass.;  Normal  School,  Gincin- 
nati,  Ohio ;  Owen  Gollege,  Manchester,  England ;  McOill  University, 
Montreal,  Oanada ;  Queen's  University,  Kingston,  Ganada;  University 
H.  Mis.  69 17 
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Laval,  Quebec,  Canada ;  Uniyersily  OoUege,  Toronto,  Canada ;  Port- 
land Society  of  I^atnral  History,  Portland,  Me. ;  Bnffido  Society  of  Nat- 
ural Sciences,  Buffalo,  N.  Y. ;  Polytechnic  Society  of  Kentucky,  Louis- 
ville, Ky. ;  Professor  Dnges,  Guanajuato,  Mexico ;  Mr.  William  Mac- 
leay,  Elizabeth  Bay,  Sydney,  Australia. 

Series  III,  or  Educationid  Series,  containing  102  species  each :  Oris- 
wold  GoUege,  Davenport,  Iowa ;  Hampton  Normal  and  Agricultural 
Institute,  Hampton,  Ya.;  Bockford  Seminary,  Bockford,  111.;  Avery 
Normal  Institute,  Charleston,  S.  0. ;  Oedar  Valley  Seminary,  Osage, 
Iowa ;  Gkttes  Oollege,  Neligh,  Nebr. ;  Woodstock  OoUege,  Md. ;  Theil 
Gollege,  Greenville,  Pa. ;   State  Gollege,  Pa. ;  Agricultural  Oollege, 
Fort  Gollins,  Oolo. ;  High  School,  Washington,  D.  0. ;  Mehurry  Medi 
cal  Gollege,  Nashville,  Tehn. ;   King's  GoUege,  Windsor,  Nova  Sco 
tia;  Historical  and  Scientific  Society,  Winnipeg,  Manitoba;  Daven 
port  Academy  of  Natural  Science,  Davenport,  Iowa;   Kansas  Oit> 
Academy  of  Science,  Kansas  Gity,  Mo.;  Long  Island  Historical  So 
ciety,  Brooklyn,  N.  T. ;  Agassiz  Association,  Saint  Olair,  Pa. ;  Publie 
Museum  of  the  city  of  Milwaukee,  Milwaukee,  Wis. ;  Professor  O.  T. 
Liodley,  Davenport,  Iowa. 

London  series  of  duplicates,  containing  about  226  species  each:  Prof. 
Oeorge  S.  Brady,  Sunderland,  England;  Bev.  A.  M.  Norman, Durham, 
England ;  Oxford  University,  Oxford,  England ;  Gambridge  University, 
Gambridge,  England ;  Boyal  Academy,  Stockholm,  Sweden. 

In  return  for  the  London  sets  sent  out,  the  foUowing  collections  have 
been  promised,  and,  in  one  or  two  instances,  have  already  been  shipped 
to  us :  From  Professor  Brady,  a  complete  series,  so  far  as  practicable,  of  the 
British  free-swimming  Gopepods,  a  low  order  of  Grustaceans,  forming 
the  chief  food  supply  of  many  of  our  common  surface-feeding  fishes, 
such  as  the  mackerel,  menhaden,  &c. ;  from  the  Bev.  Mr.  Norman,  a 
nearly  complete  collection  of  all  the  known  British  crabs,  shrimps,  «id 
parasitic  Gopepods,  with  other  species  of  marine  invertebrates ;  from 
the  Boyal  Academy  of  Sweden,  portions  of  the  Vega  collections,  made 
by  the  Baron  Nordenskiold,  in  the  Arctic  regions ;  and  from  the  Uni- 
versities of  Oxford  and  Gambridge,  careftQly-made  preparations  of 
marine  invertebrates  for  Museum  display  and  tiie  use  of  students. 

Negotiations  for  four  of  the  remaining  sets  are  now  in  progress  with 
the  British  Museum,  the  Imperial  Museum  of  Austria,  the  Boyal  In- 
stitute of  Natural  History  of  Florence,  Italy,  and  Prof.  A.  H.  Malm,  of 
Gtothenborg,  Sweden.  The  exchanges  to  be  received  for  the  London 
series  of  duplicates  will  form  valuable  accessions  to  the  Museum,  and 
amply  repay  the  time  and  labor  si>ent  in  preparing  them. 

A  fourth  series  of  duplicates  of  Fish  Gommission  si>ecimen8,  called 
Series  IV,  or  Educatiooal  Series  No.  2,  is  now  in  course  of  preparation, 
and  will  consist  of  200  sets,  each  containing  about  120  species.  This 
series  will  be  ready  for  distribution  about  March  or  April,  1884. 
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OoUecting  outfiU  supplied. 

CoUectiog  outfits  for  obtaiDing  marine  invertebrates  were  ftimished 
during  the  year  to  the  following  parties:  Ensigns  H.  G.  Dresel  and  A. 
A.  Ackennan,  U.  S.  N.,  acting  as  naturalists  oo  the  U.  S.  8.  <^  Yantic,"  of 
the  Greely  Belief  Expedition;  Lieut.  GommanderB.  D.  iSvanSylJ.  8.  N., 
in  charge  of  the  sixth  light-house  district,  covering  the  coasts  of  Virginia 
and  Maryland;  Dr.  N.  M.  Ferebee,  U.  8.  K,  of  the  U.  8.  8.  "Trenton,'^ 
now  en  route  for  Gorea  via  Europe  and  the  8uez  Ganal ;  Dr.  W.  O.  O. 
Willson,  U.  8.  N.,  of  the  XJ.  8.  8.  **Pinta,''  now  en  route  for  Alaska,  from 
Norfolk,  Ya.,  via  the  8traits  of  Magellan^  Mr.  W.  A.  8tearns,  of  Am- 
herst, Mass.,  for  the  purpose  of  collecting  on  the  coast  of  8outhern 
Labrador;  Gapt.  Alexander  Gray,  of  the  8.  8.  '<  Labrador,"  who,  in  July 
last,  carried  supplies  to  Mr.  L.  M.  Turner,  signal  observer  at  Ungava 
Bay,  Northern  Labrador.  The  smallest  of  these  outfits  consisted  of  a 
small  dredge  and  a  liberal  supply  of  bottles  and  alcohoL  The  most  of 
them  also  included  one  or  more  towing-nets,  and  that  of  the  ^' Yantio" 
was  quite  complete,  having  a  6-foot  beam  trawl  and  a  Baird  seine  in 
addition  to  several  dredges,  towing  nets,  &c.  GoUections  have  already 
been  received  from  the  ^^Tantic"  party  and  from  Lieutenant-Gommander 

Evans. 

Beoards. 

The  number  of  parcels  catalogued  during  the  year  is  shown  in  the 
following  table,  from  which,  however,  no  idea  can  be  formed  of  the  num- 
ber of  species  or  specimens  included,  as,  while  each  parcel  (bottle,  vial, 
or  box)  is  devoted  to  only  a  single  species,  it  may  contain  a  greater  or 
less  number  of  specimens,  and  the  same  species  may  be  represented  by 
several  lots  from  as  many  different  localities. 

TdkU  of  mUrim  made  in  ike  record  hoofse. 


Groups. 


Cmstocea 

Poiii^rs  and  protosoft 
Biyosoaand  tnnioata 

Aimelida 

Badiata 

Totals 


Number  of 
entries  made 
to  Decem- 
ber 31, 1862. 


! 


4,859 

5,9&^ 

916 

161 

160 

5,685 


11.781 


Number  of 
entries  made 
t<^  Decem- 
ber 31, 1883. 


5.719 
6,213 
1,114 
209 
729 
6,840 


14,826 


Number  of 

entries  made 

during  the 

year. 


! 


1,074 

196 

48 

509 

1,155 


3,044 


OeiMral  Bemarks. 

The  Oorator  is  unable  at  present  to  make  any  iKwitive  statement  re- 
garding the  number  of  specimens  or  determined  si>ecies  belonging  to 
this  department.    The  number  of  both  is  very  great  and  will  be  calcu- 


260  REPOBT  ON  NATIONAL  MUSBUM. 

lated  daring  the  coming  year,  in  connection  with  the  work  of  revision 
now  in  progress.  Materials  have  been  received  so  rapidly  and  in  sach 
large  quantities  that  the  work  of  sorting,  properly  preserving  and  cat- 
aloguing specimens  has  occupied  nearly  the  entire  time  of  the  small 
force  assigned  to  this  department.  This  large  amount  of  routine  work 
has  greatly  interfered  with  scientific  research  and  the  preparation  of 
such  reports  upon  biological  subjects  as  are  naturally  expected  from  a 
department  of  this  character.  It  is  expected,  however,  that  in  the  coarse 
of  a  few  months  the  arrangement  of  the  collections  will  be  so  perfected 
that  the  sorting  and  cat^aloguing  of  new  materials  will  occupy  much  less 
time  comparatively  than  in  the  past. 

The  lack  of  sufficient  and  suitably  arranged  space  for  handling  and 
storing  the  alcoholic  collections  has  been  the  main  cause  of  much  of 
our  trouble  and  delay.  At  present,  our  only  work  room  for  alcoholics 
is  a  small  laboratory  in  the  west  basement  of  the  Smithsonian  Instita- 
tion,  and  nearly  all  the  collections  have  to  be  stored  in  a  dark  passage- 
way, where  they  are  difficult  of  access  and  much  crowded.  For  con- 
venience in  revising  the  collections,  the  west  exhibition  hall  of  the 
Smithsonian  Institution  has  been  temporarily  closed  to  the  public,  and 
is  being  used  for  that  purpose.  As  soon  as  that  work  has  been  com- 
pleted, and  the  pottery  removed  from  the  cases  on  the  west  side  of  the 
hall,  those  cases  will  be  refitted  and  devoted  to  dried  collections  of 
marine  invertebrates,  which  have  been  already  prepared  for  exhibition. 


DEPARTMENT  OF  FOSSIL   INVERTEBRATES  (MESOZOIG  AND   CENOZOIC 

SECTIONS). 

0.  A.  White,  Honorary  Curator. 

The  fact  that  myself  and  my  assistants  are  regularly  employed  upon 
the  United  States  Greological  Survey  has  largely  prevented  the  accom- 
plishment of  much  Museum  work  proper,  but  the  necessary  routine  work, 
of  my  division  has  been  attended  to. 

Important  aeeesaions. 

Early  last  summer  Dr.  Orville  A.  Derby  presented  to  the  Museum  an 
important  collection  of  invertebrate  fossils  from  Brazil.  Some  of  them 
are  Carboniferous,  a  few  are  Devonian,  but  the  most  6f  them  are  dupli- 
cates of  a  considerable  part  of  the  Cretaceous  species  which  I  have 
prepared  for  publication  under  the  auspices  of  the  Brazilian  National 
Museum. 

Mr.  George  StoUy,  of  Austin,  Tex.,  has,  during  the  year,  sent  fifty- 
nine  boxes  of  fossils  from  Texas  to  the  Museum,  only  a  part  of  which 
have  been  opened. 

Of  the  collections  that  have  been  received  through  the  United  States 
Geological  Survey,  much  the  most  important  are  those  which  have  been 
sent  from  the  Cretaceous  and  Tertiary  rocks  of  the  Gulf  States  by  Mr. 
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Lawience  G.  Johnson.    He  has  sent  sixty- two  boxes  of  fossils  daring  the 
year  1883. 

Some  interesting  collections  were  made  by  my  own  party  during  last 
Beason,  bat  they  are  not  so  important  as  they  were  last  year. 

Boutine  work. 

Mr.  John  B.  Marcoa  having  been  appointed  my  assistant  upon  the 
Geological  Sorvey,  I  have  placed  him  in  charge  of  the  Maseum  work 
of  my  division. 

The  present  demands  of  the  Survey  has  almost  entirely  prevented 
work  upon  the  installment  of  the  collections ;  but  the  ordinary  routine 
work  of  receiving  and  recording  accessions  has  been  attended  to.  The 
accessions  from  miscellaneous  sources  during  the  year  have  been  mainly 
unimportant. 

The  register-numbers  of  entries  for  the  year  are  from  11^886  to  12,230. 

Present  state  of  the  collections. 

The  arrangement  of  the  collections  has  not  progressed  far  enough  to 
allow  of  any  detailed  report.  They  are  still  in  the  unit  trays  of  the 
table-cases,  in  the  west-south  range,  where  they  are  in  a  safe  condition. 

Becommendations, 

The  work  of  the  Survey  and  Museum  is  so  rapidly  increasing  in  my 
division  that  certain  wants  are  becoming  urgent.  Kear  a  hundred  boxes 
of  fossils  are  yet  unopened,  and  we  are  now  in  want  of  suitable  facili- 
ties for  arranging  those  which  are  now  opened.  We  need  more  unit 
and  pasteboard  trays,  as  well  as  racks  for  the  former.  I  respectfully 
request  also  that  I  be  furnished  with  a  comx>etent  person  whose  duty  it 
shall  be  to  record  and  mark  specimens  with  their  numbers  as  the  same 
.are  turned  over  to  the  Museum  from  the  survey  and  elsewhere. 


DEPARTMENT  OF  FOSSIL  INVERTEBRATES  (PALEOZOIC  SECTION). 

Ghas.  D.  Walcott,  HouOTary  Curator. 

Accessions. 

The  most  important  addition  to  the  collection  of  Paleozoic  inverte- 
brate fossils  during  the  year  was  that  of  the  first  series  of  duplicates 
from  the  James  Hall  collection  of  the  American  Museum  of  Natural  His- 
tory, Kew  York.  This  collection  was  received  before  my  appointment 
as  curator,  but  had  not  been  unpacked  or  recorded.  It  is  now  arranged 
in  drawer  cases,  and  wiU  serve  as  the  nucleus  for  the  systematic  arrange- 
ment  of  the  collections  from  the  regions  east  of  the  Bocky  Mountains, 
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or  the  MiasiBsippi  Valley  and  Atlantic  area.    It  embraces  over  1,200 
Bpedes,  as  follows: 

Upper  Helderberg 80 

Maroellns  shale 16 

Hamilton  group 196 


Potsdam  sandstone. . 
Ohazy  limestone  ... 

Qnebeo 

Trenton  limestone . . 

XJtica  slate 

Hudson  Biver  gioup 
Medina  sandstone . . . 
Olinton  group 


Species.' 
25 
13 

8 
86 
24 
76 

8 
46 


Niagara  group 186 

5 

84 

37 

1 

33 


Onondaga  salt  group 

Lower  Helderberg  gioup . 

Oriskany  sandstone 

Oaudagalli  grit 

Schoharie  grit 


Tully  limestone 

(Genesee  slate 

Portage  group 

Chemung  group 

Gatskill  group 

Waverly  group 

Lower  Carboniferous 
Coal-measures 


3 
6 
5 

73 
2 

25 
128 

46 


Total 1^221 


Another  important  addition  is  that  of  the  collection  of  the  Fortieth 
Parallel  Exploring  Expedition.  This  includes  representations  of  up- 
wards of  one  hundred  species,  many  of  which  are  typea  This  collection 
has  not  been  recorded. 

Mr.  U.  P.  James  presented  the  Museum  with  a  series  of  typical  speci- 
mens representing  seventy-eight  species,  described  by  him,  from  the 
Hudson  Biver  group  of  Ohio. 

(Jwing  to  the  pressure  of  work  in  connection  with  t^e  preparation  of 
a  report  on  the  Paleontology  of  the  Eureka  Mining  District,  Nevada,  I 
have  not  been  able  to  give  much  time  to  arranging  and  classifying  the 
collections  except  as  incidental  to  that  work. 

The  stody  of  the  collections  of  the  IT.  S.  Geological  Survey  is  prepar- 
ing a  large  amount  of  valuable  material  that  will  only  need  to  be  re- 
corded in  the  records  of  the  Museum,  to  form  the  nucleus  of  a  large  col- 
lection from  the  regions  of  the  Eocky  Mountains.  In  my  next  annual 
report  I  hope  to  give  a  list  of  the  genera  and  species  in  this  collection. 

During  the  year  no  publications  were  made  upon  material  recorded. 
A  short  paper  in  Science  (vol.  xi,  p.  808)  notices  the  discovery  of  fresh- 
water shells  from  the  Lower  Carboniferous  of  Central  Nevada,  the  types 
of  which  are  now  in  my  hands. 

The  present  state  of  the  collections  maybe  briefly  stated :  Ten  standard 
cases  of  drawers  containing  about  20,000  specimens,  representing  nearly 
1,800  species.  These  are  arranged  in  stratigraphic  order,  and  within 
that  a  z5ologic  arrangement  is  more  or  less  clearly  defined.  This  col- 
lection includes  the  Smithsonian  collections  and  those  of  the  various 
Government  surveys,  up  to  the  time  of  the  organization  of  the  present 
Geological  Survey.  I  found  it  without  systematic  arrangement,  on 
taking  charge  in  May,  1883,  and  have  given  most  of  the  time  I  could 
spare  from  paleontologic  work  in  connection  with  the  Geological  Survey, 
to  arranging  it,  and  also  in  getting  the  laboratx)ry  rooms  fitted  up.    The 
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latter  aie  now  in  good  order,  and  the  facilities  for  work  are  such  that 
little  expenditure  will  be  required  the  present  year. 

In  the  laboratory  rooms  there  are  upwards  of  15,000  specimens,  rep- 
resenting over  1,000  species,  that  will  be  ultimately  added  to  the  col- 
lection. 


DEPARTMENT  OP  FOSSIL  PLANTS. 

Lester  F.  Ward,  Honorary  Curator. 

Accessions. 

The  most  important  addition  which  was  made  to  the  department  dur- 
ing the  year  was  a  large  collection  of  fossil  plants  from  the  Green  Biver 
group  of  Elko  Station,  Nev.,  Bell's  Fish  Cliff,  Alkali  Stage  Station, 
Wyoming,  and  Florissant,  Colorado,  but  chiefly  from  the  last  named 
locality,  consiBting  of  more  than  700  specimens  belonging  to  nearly  100 
species.  These  have  been  numbered  and  catalogued  and  form  part  of 
the  reserve  series. 

The  only  other  addition  of  numerical  importance  consists  of  236 
specimens  from  various  localities  in  Europe  and  America,  which  were 
found  in  the  north  tower  of  the  Smithsonian  building,  and  which  have 
also  been  duly  installed. 

The  present  state  of  the  collection  is  as  follows : 

Number  of  specimens 4, 924 

Number  of  species 871 

Of  which  there  are — 

Paleozoic.  236 

Cretaceous 142 

Tertiary 493 

At  the  close  of  the  year,  in  order  to  make  room  for  a  large  collection 
of  freBh  material  for  study,  it  was  found  necessary  to  remove  some  of 
the  duplicates.  These  were  taken  entirely  from  the  Paleozoic  and  Me- 
soaoic  series,  896  specimen  from  the  former  and  195  from  the  latter, 
making  1,091  specimens.  They  were  all  carefully  selected  from  the 
least  perfect  of  the  most  abundantly  represented  species  and  have  been 
placed  in  drawers,  properly  labeled,  and  are  ready  to  be  sent  to  the 
Armory  building  for  storage. 


DEPARTMENT  OP  XJTHOLOGY  AND  PHYSICAL  GEOLOGY. 

Oeorgb  p.  Merrill,  Acting  Curator. 

Accessions* 

The  total  number  of  entries  upon  the  department  catalogae  during 
the  year  has  been  2,311,  comprising  2,738  specimens.  Strictly  speaking 
however  these  cannot  all  be  considered  as  accessions  of  the  year,  since 
many  of  the  specimens  have  been  the  property  of  the  Museum  for  a 
much  longer  period,  but  never  before  catalogued. 
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Below  is  given  a  list  of  the  more  important  accessions : 

(1 )  Ten  specimens  Vermont  marble,  showing  methods  of  cutting  and 
polishing.    Gift  of  the  Vermont  Marble  Company. 

(2)  Eighty  specimens  Kansas  building  stones.  Gift  of'  A.  A.  Bobin- 
son,  agent  for  Atchison,  Topeka  and  Santa  F6  Bailroad. 

(3)  Eighty-two  specimens  North  Carolina  bailding  stones.  Collected 
by  Prof.  W.  0,  Kerr. 

(4)  One  hundred  and  foor  specimens  building  stones  from  the  United 
States  and  foreign  countries.    Gift  of  John  S.  F.  Batchen. 

(5)  A  collection  of  thirteen  varieties  of  grindstone.  Gift  of  J.  E. 
MitcbeU,  Philadelphia. 

(6)  Forty-five  specimens  of  Italian  marble.  Gift  of  W.  W.  Story, 
Florence,  Italy. 

(7)  One  hundred  and  seventy -five  specimens  drift  and  eruptive  rocks 
from  Montana.  Collected  by  Dr.  C.  A.  White  and  J.  B.  Marcou,  U.  S. 
Geological  Survejr- 

(8)  One  hundred  and  ninety-four  specimens  rocks  from  Yellowstone 
National  Park.    Gift  of  W.  H.  Holmes. 

(9)  Three  hundred  and  eighty-flve  specimens  typical  rocks  of  New 
Hampshire,  being  the  private  collection  of  the  late  Dr.  George  W.  Hawes. 

(10)  Twenty  specimens  obsidian  and  tufa  from  Mono  Lake,  California. 
Collected  by  I.  C.  Bussell  and  G.  K.  Gilbert,  XT.  S.  Geological  Survey. 

(11)  Four  large  concretions  from  near  the  mouth  of  Cannon  Ball 
Biver,  Dakota.    Gift  of  Brig.  G^n.  M.  C.  Meigs. 

(12)  Thirty  specimens  Japanese  marble.  Beceived  from  Centennial 
Exhibition,  Philadelphia. 

(13)  Three  hundred  and  fifty-five  specimen  rocks  of  Victoria,  Aus- 
tralia.   Beceived  from  Centennial  Exhibition,  Philadelphia. 

(14)  One  hundred  and  fifty-four  specimens  building  stones  of  Portu- 
gal.   Beceived  from  Centennial  Exhibition,  Philadelphia. 

(15)  A  slab  of  Potomac  breccia  marble  2x3  feet,  from  Frederick 
County,  Maryland.    Gift  of  Col.  Edward  Clarke. 

'*In  arranging  and  classifying  collections,  the  accurate  determination 
of  the  specimens  is  the  first  essential.  For  this  purpose  the  microscope 
is  usually  employed  and  some  two  hundred  and  fifty  thin  sections  of 
rocks  have  been  prepared.  For  exhibition  purposes  the  building  stones 
are  dressed  into  4-inch  cubes,  this  being  the  unit  size,  while  specimens 
of  purely  lithologic  or  geologic  importance  are  broken  with  a  hammer 
into  sizes  of  about  3  inches  x  4  inches  x  1  inch. 

Specimens  illustrative  of  physical  phenomena  are  prepared  to  suit  indi- 
vidual cases.  In  the  exhibition  series  the  building  stones  are  das- 
sifled  by  States,  this  method  being  deemed  best  calculated  to  meet  the 
wants  of  the  general  public  Collections  of  lithologic  and  geologic  in- 
tei^t,  representing  the  formations  of  any  definite  area,  or  investiga- 
tions tending  towards  the  solution  of  any  particular  problem,  are  pre- 
served intact.  Miscellaneous  collections  are  broken  up  and  classified 
by  kinds. 
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No  work  apon  the  coUeotions  has  been  done  by  parties  not  officially 
oonneoted  with  the  Maseam  since  the  close  of  the  census  investigation 
of  the  building-stone  industry  of  the  United  States  early  in  the  year. 

The  number  of  specimens  in  the  entire  collection  is  not  £bu*  from 
12,600,  of  which  3,862  are  building  stones,  while  the  remainder  are 
mostly  smaller  specimens  of  more  strictly  scientific  interest.  Of  the 
entire  collection  not  less  than  2,000  are  duplicates.  Of  the  3,862  speci- 
mens of  building  stone  1,684  are  dressed,  and  1,332  already  on  exhibi- 
tion, though  not  yet  fully  labeled ;  but  54  specimens  were  dressed  during 
the  past  year. 

The  following  table  gives  the  collection  of  building  stone  proper  in  de- 
tail, the  majority  of  the  specimens  being  of  sufficient  size  to  dress  into 
4-inch  cubes,  or  to  give*  at  least  16  square  inches  of  finished  surfEMse : 


UNITED  STATES. 


Alabama 

Arkansas 

Arizona 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia 

Florida 

Gtoorgia 

Idaho 

Illinois 

Indiana 

Iowa 

yftpfflft 

Kentucky 

Maine 

Massachusetts 

Maryland 

Michigan 

Minnesota 

Missouri 

Montana 

lifebraska 

'Sew  Hampshire 

Kew  Jersey 

New  Mexico 

New  York 

Nevada  

North  Carolina 

Ohio 


10 

8 

4 

44 

31 

65 

5 

5 

3 

7 

7 

2 

110 

78 

195 

182 

6 

125 

226 

108 

29 

108 

152 

9 

8 

106 

133 

16 

272 

8 

120 

314 


Oregon 

Pennsylvania 

Ehode  Island 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

West  Virginia 

Washington  Territory 

Wisconsin 

Wyoming 

FOBEiaN  GOUNTBIES. 

Africa 

Bermuda 

Canada  

China 

Egypt 

France 

(Germany 

Oreece 

Ireland 

Italy 

Japan  

New  Brunswick 

New  South  Wales 

Portugal 

Bussia 

Scotland 

Ghirkey 


6 

331 

42 

126 

41 

13 

220 

71 

16 

4 

89 

7 


2 
75 
16 
1 
6 
3 
1 
2 
1 

89 

50 

5 

8 

154 

21 

24 

2 


Total  No.  of  specimens..  3, 862 
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Much  work  yet  remains  to  be  done  in  the  way  of  cataloguing  and 
labeling.  During  the  greater  part  of  the  year  no  one  but  myself  has 
been  engaged  in  this  work,  and  the  progress  has  necessarily  been  slow. 
Some  of  the  older  collections  are  in  a  most  deplorable  condition^  owing 
to  the  tact  that  many  of  the  labels  are  lost,  or,  if  present,  were  written 
with  a  common  pencil  and  have  become  almost  illegible.  Moreover,  the 
data  given  are  frequently  so  scanty  that  they  are  of  no  possible  value. 
The  collections  of  the  various  U.  S.  Geological  Surveys  are  especially 
bad  in  this  respect,  and  doubtless  much  of  their  material  must  ultimately 
be  thrown  away  on  this  account  alone. 

A  swing  saw,  made  on  tbe  same  general  plan  as  the  saw  ordinarily 
used  by  stone- workers  for  sawing  marble,  &c.,  but  much  smaller,  has 
been  added  to  the  department,  and  promises  to  be  very  efficient  in  cut- 
ting all  varieties  of  material  not  sufficiently  hard  to  require  diamond 
dust.  Steam-power  has  been  introduced  into  the  work-room,  and  the 
preparation  of  microscopic  sections  is  thereby  greatly  facilitated. 

The  department  of  physical  geology  has  been  so  recently  assigned  to 
my  care  that  no  report  of  progress  can  as  yet  be  made. 


DEPARTMENT  OF  MINERALS. 

F.  W.  Olarkb,  Honorary  Curator. 

The  report  of  Mr.  W.  S.  Yeates,  who  for  the  past  year  has  had 
practically  sole  charge  of  the  department  of  minerals,  is  here  presented. 
Inasmuch  as  I  only  entered  upon  the  duties  as  curator  during  the 
month  of  December,  I  have  had  as  yet  few  opportunities  of  &miliar- 
izing  myself  with  the  collections,  and  can  add  nothing  of  importance 
to  what  Mr.  Yeates  has  said.  I  have  already  taken  steps  towards  the 
organization  of  a  system  of  exchanges,  and  have  entered  into  corre- 
spondence with  some  coUectors;  but  there  has  not  yet  been  time  enough 
to  realize  anything  from  my  efforts. 

The  department,  in  addition  to  the  services  of  Mr.  Yeates,  now  has 
the  assistance  of  Kaval  Ensigns  E.  Wilkinson,  H.  S.  Knapp,  and  O.  G. 
Dodge.  These  gentlemen  have  been  detailed  for  Museum  services  by 
the  Secretary  of  the  Navy,  and  are  to  be  regarded  as  students  rather 
than  regular  aids.  Although  they  are  called  upon  for  work  in  the 
arrangement  for  cataloguing  of  specimens,  it  is  clear  that  their  chief 
efforts  should  be  in  the  line  of  study ;  and  that  with  them  mechanical 
labor  should  be  reduced  to  a  minimum. 


W.  S.  Yeatbs,  Acting  Curator.    (fTiom.-Jfov.) 

Accessions. 

A  large  number  of  additions  have  been  made  to  the  collection  during 
the  year;  and  a  large  number  of  specimens,  which  had  been  tempo- 
rarily under  the  care  of  this  department,  have  been  turned  over  to  thede- 
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partments  to  which  they  properly  belonged.  Special  mention  may  be 
made  of  the  following  contribationB :  From  Mr.  John  W.  Lee,  of  Balti- 
more, Md.,  a  choice  collection  of  twenty-six  specimens,  principally  from 
Maryland  and  Pennsylvania,  for  exchange;  from  Mr.  F.  L.  Moore,  of 
Georgetown,  D.  0.,  a  contribution  of  six  hundred  pounds  of  gypsum 
from  Windsor,  Nova  Scotia,  which  furnished  us  several  handsome  speci- 
mens for  the  reserve  series,  and  two  hundred  and  fifty-one  specimens 
for  the  duplicate  series;  fi*om  Prof.  F.  W.  Olarke,  as  an  ofGLcer  of  the 
U.  S.  Geological  Survey,  we  received  a  collection  of  beryl  crystals, 
hyalite,  &c,  from  Ashe  Gounty,  North  Oarolina,  consisting  of  thirty- 
seven  specimens;  a  collection  of  muscovite,  tourmaline,  &c.,  from  New 
Hampshire,  consisting  of  twenty-four  specimens;  and  a  collection  of 
allanite,  triphylite,  lepidolite,  &c.,  fr^m  Maine,  consiBting  of  one  hun- 
dred and  forty-three  specimens.  Besides  these,  frrom  his  private  collec- 
tion we  received  a  contribution  of  thirty-one  specimens  from  various 
localities.  In  the  coUecticm  from  North  Oarolina  there  were  three  hand- 
some specimens  of  hyalite  and  an  exceptionally  interesting  crystal  of 
quartE.  All  these  specimens  were  received  fr^m  Professor  Olarke,  prior 
to  his  official  connection  with  this  department  From  Mr.  N.  H.  Perry, 
of  South  Paris,  Me.,  we  received  a  collection  frrom  Oxford  Gounty,  Maine, 
consisting  of  eighty-six  specimens.  These  specimens  were  obtained  for 
the  Museum  by  Mr.  George  P.  Merrill,  of  the  department  of  rocks  and 
bailding  stones.  From  Dr.  Wm.  H.  Jones,  U.  S.  N.,  a  box  of  garnets, 
both  detached  and  in  mica  schist,  from  Alaska,  consisting  of  one  hun- 
dred and  ninety  specimens.  This  contribution  was  one  of  the  most  de- 
sirable received  during  the  year.  From  Mr.  George  P.  Merrill,  a  coUec- 
tion  of  minerals  from  Maine,  consisting  of  one  hundred  and  two  speci- 
mesns.  Besides  other  good  specimens  in  this  lot,  there  was  an  inter- 
esting group  of  calcite  crystals  fr^m  Bockland,  Me.  From  Mr.  Joseph 
Willcox,  of  Delaware  Gounty,  Pennsylvania,  a  collection  of  minerals 
from  various  localities,  consisting  of  one  hundred  and  nineteen  speci- 
mens. Besides  the  gift  of  these,  Mr.  Willcox  has  been  ^ind  enough  to 
lend  to  the  department  one  thousand  three  hundred  and  thirty-four  of 
the  choicest  specimens  from  his  handsome  collection  of  American  min- 
erals, to  assist  in  filling  a  deficiency  in  our  exhibition  series.  This  col- 
lection being  %  loan,  its  withdrawal  would  leave  quite  a  gap  in  our  exhi- 
bition series.  From  Dn  Theo.  Schuchardt,  of  G5rlitz,  Germany,  was 
purchased  a  very  good  set  of  sixty  specimens  of  minerals  representing 
the  Vesuvius  locality.  The  private  collection  of  Dr.  George  W.  Hawes 
(late  curator  of  this  department),  consisting  of  over  five  hundred  spec- 
imens, has  recently  been  turned  over  to  me.  The  specimens  are  small, 
but  some  of  them  are  very  desirable.  From  the  dump  heap  of  the  ex- 
cavation for  the  foundation  of  a  large  building  on  Oonnecticut  avenue, 
in  this  city,  I  obtained  one  hundred  and  twenty  specimens  of  vivianite 
in  clay,  a  mineral  new  to  this  locility. 
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AdminiatraUan. 

It  may  not  be  amiss  to  indicate  the  routine  of  this  department 
Specimens  upon  being  received  are  carefully  examined  and  named; 
they  are  then  entered  on  the  register,  cleaned,  trimmed,  labelled,  nom- 
bered,  and  assigned  to  that  series  of  the  collection,  which  is  deemed 
best.  Classifying  and  arranging  specimens  for  exhibition  constitute  a 
large  part  of  the- work.  The  preliminary  classification  has  been  based 
upon  Dana's  System  of  Mineralogy.  Attending  to  correspondence  and 
preparing  card  catalogues  are  other  work  of  the  department. 

In  the  reserve  series  of  the  department  there  are  7,150  specimens, 
of  which  1,152  are  on  exhibition.  In  the  duplicate  series  there  are 
about  7,400  specimens,  which,  with  the  reserve  series,  make  a  total  of 
about  14,550. 

DEPARTMENT  OF  METALLURGY  AND  ECONOMIC  GEOLOGY. 

Fred.  P.  Dewey,  Curator. 

During  the  past  year,  as  it  will  be  for  several  years  to  come,  by  fax 
the  larger  portion  of  the  material  administered  upon  in  this  deiMurtment 
was  from  the  Gentonnial  coUections.  Aside  from  this  material,  among 
the  most  interesting  additions  the  department  has  received  may  be 
mentioned  an  extensive  series  of  cokes,  for  the  most  part  kindly  sent  by 
the  various  manufacturers,  upon  solicitation,  for  the  purposes  of  an  ex- 
tended examination  into  its  physical  properties  as  affecting  ite  employ- 
ment as  a  metallurgical  fuel  (the  series  already  represents  most  of  the 
chief  coking  regions  and  is  being  increased  from  time  to  time );  an  ex- 
tensive series  of  the  iron  ores  and  their  associates  and  of  apatite  and  its 
associates  from  Canada,  collected  by  myself  during  my  summer  vacation ; 
a  small  suite  of  Virginia  gold  ores  from  various  parties,  and  especially 
Mr.  W.  O.  Loye,  of  Bichardsville ;  a  full  suite  of  the  recently  discovered 
tin  ore  and  its  associates  from  Irish  Creek,  Virginia,  collected  by  Mr.  F. 
W.  Taylor,  U.  S.  K.  M;  a  suite  of  specimens  coUected  by  Ensign  E.  Wil- 
kinson, XT.  S.  N.,  in  Colorado,  which  is  especially  interesting  from  ite  rich- 
ness in  coal  specinvans,  both  bituminous  and  anthracite;  and,  finally,  two 
very  important  suites  of  specimens  representing  the  production  of  cast 
iron  of  extraordinary  strength ;  the  first  is  firom  Mr.  Edward  Gridley, 
of  the  Wassaic  Furnace,  Dutchess  County,  New  York,  where  on  a  short 
run,  on  a  carbonate  ore.  No.  4  charcoal  pig  iron  of  47,500  pounds  tensile 
strength  per  square  inch  was  produced;  and  embraces  the  ore,  both  raw 
and  roasted,  the  flux,  the  slag,  and  several  pieces  of  the  metal,  includ- 
ing some  of  the  test  pieces ;  the  second  suite  is  from  the  Hon.  C.  E. 
Coffin,  of  the  Muirkirk  Furnace,  in  Prince  George's  County,  Maryland; 
at  this  furnace  charcoal  pig  iron  of  unusual  strength  has  been  regularly 
made  from  a  carbonate  ore  for  a  number  of  years,  some  recent  teste  of 
the  No.  4  pig  iron  running  up  to  the  very  extraordinary  figures  of  52,475 


REPORT  ON  NATIONAL  MUSEUIL  269 

poands  tensile  strength  per  square  inch.  This  suite  includes  a  very  ftill 
series  of  the  different  varieties  of  the  ore  and  its  associates  from  a  pure 
siderite  through  its  various  stages  of  decomposition  to  a  limonite,  the 
flux  (oyster  shells),  the  charcoal,  both  kiln  and  meiler,  the  slag,  and 
a  very  extensive  and  valuable  collection  of  test  pieces,  with  ftdl  records 
of  the  tests  extending  over  a  series  of  years. 

In  cataloguing  the  collections,  1,257  entries  have  been  made  upon  the 
Museum  register,  embracing  1,918  specimens;  of  these,  535  entries  were 
of  the  83  accessions  received  during  the  year,  embracing  882  specimens, 
and  including  190  specimens  received  from  Surveyor-Gtoneral  J.  W.  Bob- 
bins, of  Arizona,  through  the  Gteneral  Land  Office ;  the  remaining  722 
entries  of  1,036  specimens  were  of  materilEd  previously  received,  but  of 
which  no  entry  had  been  made,  derived  from  four  sources ;  81  entries 
of  109  specimens  from  the  U.  S.  (Geological  Surveys ;  172  entries  of 
206  specimens  from  the  XJ.  S.  Gteneral  Land  Office;  86  entries' of  100 
specimens  from  the  old  Smithsonian  collection,  and  383  entries  of  621 
specimens  from  the  Centennial  collections.  In  the  preparation  of  the 
card  catalogue  3,321  entries,  embracing  5,265  specimens,  have  been  made ; 
these  specimens  have  all  been  carefully  examined  by  the  curator  in  per- 
son and  7,314  determinations  of  mineral  si>ecies  made  in  the  ore  si)eci- 
mens.  For  the  Smithsonian  Institution  36  specimens  have  been  examined 
and  the  necesssary  reports  prepared  to  accompany  them,  and  two  let- 
ters of  information  upon  special  topics  have  been  written.  Ensign  A. 
A.  Ackerman,  IT.  S.  N.,  rendered  valuable  aid  in  the  work  of  the  de- 
partment until  the  1st  of  June,  when  he  was  detailed  to  accompany  the 
Gieely  relief  expedition.  Ensign  H.  M.  Witzel,  U.  S.  N.,  was  detailed  to 
the  department  December  1,  and  has  scarcely  had  pme  to  become  familiar 
with  the  operations  of  the  department.  The  clerical  work  has  been 
ably  performed  by  Mr.  E.  J.  Offutt. 

There  have  been  two  researches  commenced  during  the  year,  neither 
of  which,  however,  has  been  completed.  The  first  is  an  extended  exam- 
ination into  the  physical  properties  of  coke  with  especial  reference  to 
its  employment  as  a  metallurgical  fuel  and  the  prerequisites  of  a  good 
coking  coal.  There  have  already  been  examined  153  specimens  from  12 
localities,  and  a  synopsis  of  the  results  already  obtained  has  been  pub- 
lished by  the  American  Institute  of  Mining  Engineers,  covering  15 
pages  of  their  Transactions,  under  the  title  of  '' Porosity  and  Specific 
Gravity  of  Coke." 

The  second  investigation  is  upon  the  occurrence  of  free  gold  in  galena, 
and  will  soon  be  ready  for  publication. 

Any  statement  of  the  total  number  of  specimens  in  the  collections 
must  be  largely  of  the  nature  of  an  estimate,  as  there  are  still  a  great 
many  boxes  and  packages  of  Centennial  remaining  unpacked.  With  the 
additions  received  from  the  permanent  exhibition  at  Philadelphia  dur- 
ing the  year,  1  would  place  the  total  number  at  30,000  or  more. 
As  will  be  seen  from  what  has  gone  before,  the  principal  attention  of 
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the  department  has  been  devoted  to  the  preparation  of  the  card  cata- 
logue of  the  ores;  and  although  many  specimens  are  visible,  yet  it  was 
only  towards  the  close  of  the  year  that  any  attempt  was  made  at  placing 
the  specimens  on  exhibition,  so  that  only  763  specimens  can  be  said  to 
belong  to  the  exhibition  series ;  the  large  bulk  of  the  material  is  there- 
fore considered  as  being  for  the  present  in  the  reserve  series,  although 
there  have  been  321  specimens  definitely  assigned  to  the  reserve  series 
proper  and  466  specimens  to  the  duplicate  series. 

The  general  condition  of  the  ore  collection  has  been  greatly  improved 
by  the  care  and  attention  ^evoted  to  it  during  the  past  year;  the  most 
part  of  it  is  now  thoroughly  identified,  catalogued  and  provided  for,  at 
least  temporarily,  in  cases ;  iff  is  no  longer  subject  to  the  unfavorable 
influences  which  in  the  past  have  tended  so  much  to  impair  its  utility, 
so  that  its  further  deterioration  is  guarded  against  as  securely  as  pos- 
sible. 

A  beginning  has  been  made  upon  the  metal  specimens,  and  whQe 
many  of  them  are  badly  injured  from  the  exposure  and  waut  of  care  to 
which  they,  in  common  witJi  the  ore  specimens,  have  been  subjected, 
others  are  not  so  far  gone  but  that  they  can  be  made  useful,  while  a  few 
are  in  a  tolerably  good  state  of  preservation. 

The  ore  collection,  while  large  and  in  general  quite  complete,  yet  con- 
tains a  few  prominent  deficiencies,  for  the  filling  of  which  some  steps 
should  be  soon  taken,  and  this  is  especially  so  in  regard  to  the  ore  of  a 
few  regioDS,  as  Arizona,  New  Mexico,  and  the  Menominee  region,  which 
have  come  into  prominence  since  the  close  of  the  Centennial. 

Illustrations  of  the  various  steps  in  the  extraction  of  the  metals,  to- 
gether with  the  incidental  and  by-products,  are  not  as  fall  and  complete 
as  could  be  desired.  This  being  a  subject  of  instruction  in  the  science  of 
metallurgy  rather  than  a  matter  of  the  exhibition  of  showy  and  attract- 
ive specimens,  it  is  not  at  all  to  be  wondered  at  that  the  Centennial  col- 
lection from  which  we  derived  so  much  should  be  deficient  in  this  re- 
spect. A  few  complete  series  in  this  direction  would  very  greatly  en- 
hance the  instructive  value  of  the  extensive  collections  of  ores  and 
finished  products  by  providing  the  necessary  connection  between  the 
two.  An  excellent  illustration  of  what  is  desired  iu  this  direction  is 
furnished  by  the  collection  already  mentioned  from  the  Muirkirk  Fur- 
nace. This  collection  embraces  75  specimens,  and  shows  everything  con- 
nected with  the  production  of  No.  4  iron  at  that  furnace.  Besides  this, 
Mr.  Coffin  has  very  kindly  furnished  the  department  with  full  analyses 
and  with  the  record  of  the  running  of  the  furnace,  the  whole  forming  a 
complete  and  very  instructive  exhibit.  In  this  connection  it  might  be 
well  to  say  that  manufacturers  are  not  always  willing  to  give  such  full 
illustrations  of  their  operations,  and,  when  they  are  willing,  they  do 
not  always  take  the  necessaiy  care  in  selecting  illustrations,  so  that  it 
will  not  be  so  easy  to  procure  just  what  we  need  as  it  might  at  first  ap- 
pear. 
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Ab  indicated  in  my  last  annual  report,  the  least  satisfieKStory  portion 
of  the  ooUections  is  that  of  the  methods  and  means  of  metallurgical  op- 
erations, the  illustration  by  means  of  drawings,  views,  models,  and, 
where  practicable,  the  actual  tools  used,  of  the  art  of  metallurgy.  This 
is  one  of  the  most  interesting  and  valuable  portions  of  the  subject,  and 
at  present  is  so  poorly  represented  as  to  be  scarcely  iUustrated  at  all. 
This  deficiency  of  the  collection  could  very  readily  be  supplied,  and  ft 
is  so  important,  that  a  beginning  should  be  made  upon  it  as  soon  as  pos- 
sible in  the  coming  year. 

The  construction  of  a  spedal  chemical  laboratory  for  the  use  of  this 
department,  which  has  been  approved  and  ordered,  will  facilitate 
greatly  the  work  of  the  department  in  making  chemical  examinations 
and  analyses.  The  present  chemical  laboratory,  besides  being  crowded 
with  other  work,  is  inconvenient  for  this  department.  There  are  many 
subjects  for  chemical  examination  coming  up  almost  daily  in  the  work 
of  cataloguing  the  collection,  while  the  opportunities  and  demands 
for  research  upon  the  collections  are  almost  unnumbered,  so  that  the 
laboratory  will  be  well  occupied  just  as  soon  as  it  can  be  completed. 

This  being  the  first  complete  year  since  the  establishment  of  the  de- 
partmenty  a  great  deal  of  care  and  attention  has  been  absorbed  in  its 
proper  inauguration,  and,  on  account  of  the  difficulties  of  handling  so 
much  bulky  material  as  must  necessarily  constitute  the  exhibition  se- 
ries, tiie  department  has  not  made  as  much  progress  in  the  exhibition  of 
specimens  as  could  be  desired ;  but  most  of  the  difficulties  of  inaugura- 
tion are  now  passed,  and,  with  a  sufficient  force  of  laborers  to  prepare 
and  handle  the  8i>ecimen8,  there  is  no  reason  why  the  exhibition  of  this 
department  should  not  begin  to  assume  the  prominent  position  in  the 
Museum  whidi  it  is  entitled  to  hold  from  its  interest  and  great  value. 


THE  MUSEUM  LIBRABT. 

F.  W.  Tbxtb,  Librarian. 

The  following  report  upon  the  operations  of  the  library  in  1883  is  re- 
spectfully submitted.  In  the  present  condition  of  affairs  it  is  perhaps 
impossible  to  furnish  a  report  of  a  general  character  suitable  for  publi- 
cation. I  have  therefore  confined  myself  entirely  to  the  simple  details 
of  administrative  work. 

The  recommendations  which  I  have  already  made  relative  to  addi- 
tional assistance,  the  establishment  of  more  definite  relations  between 
this  library  and  that  of  the  Smithsonian  Institution,  an  increase  of  reg- 
ularity in  the  receipt  of  periodicals,  it  is  unnecessary  to  repeat  in  this 
connection. 
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Accessions. 

The  accessions  for  1883  surpassed  in  number  those  of  the  preceding 
year.  The  following  table  shows  the  proportion  of  quarto  and  larger 
books,  to  the  octavos  and  those  of  smaller  size,  and  the  total  for  the  year: 

Table  tikowimg  ihe  number  of  aceei9ian$4n  1883. 


Sizes. 


Quartos  and  larger . 
Ootayos  and  smaUer 

Total 


Yelnmes. 


17 
147 


164 


Parts. 


7 
44 


51 


*  Pam- 
phlets.* 


73 
389 


4fi2 


TotaL 


97 
580 


677 


^Any  work  of  leas  than  100  pages  is  regftrded  ss  s  pamphlet. 

The  accessions  of  public  documents,  except  those  relating  to  the 
natural  sciences,  are  not  included  in  this  table.  The  majority  are  not 
properly  within  the  scope  of  the  library,  and  if  entered  and  put  upon 
the  shelves,  would  occupy  space  which  should  be  devoted  to  works 
more  directly  of  use.  The  works  included  in  the  table  were  received 
from  73  societies,  museums,  and  other  organizatioDS,  and  from  74  indi- 
viduals. Only  14  were  obtained  by  purchase.  The  follofwing  persons 
and  institutions  have  contributed  four  or  more  works  during  the  year : 


Contributors. 


Octavo 
volumes. 


Quarto 
▼olnmes. 


OotaYO 

pam- 

pnlets. 


Quarto 

pam- 

phlpta. 


Prof.S.F.Baird 

Geological  Survey  of  Great  Britain  and 

Ireland 

Dr.  Francis  Day,  London 

Prof.  William  H.  Flower,  London 

Dr.  Charles  A.  White,  U.  S.  G^log.  Survey. 

Portland  Society  of  Natural  History 

Mr.  Walter  Faxon,  Cambridge,  Mass 

Boyal  Society  of  New  South  Wales 


52 
49 


6 


367 

61 
16 
7 
10 
9 
7 
4 


5 
14 
"6 


Late  in  the  year,  the  United  States  Fish  Commissioner  deposited  in 
the  library  140  volumes  upon  ichthyology  and  kindred  subjects.  A  oom- 
plete  set  of  the  reports  upon  the  scientific  results  of  the  Challenger  Ex- 
pedition and  other  equally  important  works  are  included  in  this  series. 

Loan  and  return  of  books. — For  the  record  of  these  most  important 
transactions  of  the  library,  two  large  record-books  are  in  use.  In 
one  of  these  the  books  borrowed  are  entered  by  the  name«  of  the 
authors,  with  cross-reference  to  the  name  of  the  x>erson  borrowing  and 
the  date  of  the  loan.  In  the  second  record  all  the  books  borrowed  by 
each  person  are  recorded  under  his  name.  This  system,  which  might 
be  impracticable  in  a  large  library,  is  very  useful  and  desirable  in  a 
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smaller  one  in  which  the  books  are  mnch  handled.  In  addition,  each 
person  is  required  to  sign  a  call-card  for  the  books  received  and  to  de- 
mand the  same  when  they  are  retomed. 

The  number  of  names  now  included  in  the  list  of  those  entitled  to 
draw  books  is  sixty-seven. 

The  number  of  books  issued  and  returned  during  the  several  months 
is  as  fbllowB : 


Months. 


Returned. 


Jftnnary ... 
Febraary .. 
liaroh 

fS".:::::: 

June 

July 

Angnst .... 
September . 

October 

NoTember  . 
December.. 

Total 


During  the  period  of  active  work  in  winter  and  until  May,  the  num- 
ber of  books  drawn  exceeds  that  of  those  returned,  while  the  reverse  is 
usually  the  case  upon  the  approach  of  summer.  The  abnormal  condi- 
tion in  November  and  December  is  due  to  the  &ct  that  certain  rearrange- 
ments in  the  Museum  made  it  necessary  that  the  whole  of  one  sectional 
library  should  be  returned. 

For  the  benefit  of  the  clerks,  messengers,  and  other  employ^  who 
are  debiured  by  the  regulations  from  withdrawing  books  regularly  from 
the  library,  it  has  been  deemed  advisable  to  set  apart  a  certain  num- 
ber of  works  of  general  interest.  A  list  was  prepared,  including  the 
principal  books  of  travel,  man  uals  of  the  natural  sciences,  and  the  like, 
contained  in  the  library,  and  distributed  to  the  employes,  with  a  notice 
that  the  works  could  be  withdrawn.  This  arrangement  has  met  with 
much  fiftvor,  the  only  regret  being  that  tiiere  are  not  more  books  on  the 

listb 

AdminUtrative  tvork. 

BegUters. — ^The  regular  registers  have  been  constantly  in  use  during 
the  year.  The  record-book  shows  an  addition  of  677  entries.  These  are 
divided  among  the  months  as  follows : 


January 128 

February 102 

March 71 

April ,,, 54 

May 62 

June ,....,.., 67 

S.  Mis.  69 18 


July 46 

August 0 

September 47 

October 40 

November 68 

December  ••• «••  12 
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In  the  periodical  register,  in  which  all  journals  are  entered  number 
by  number,  with  the  date  of  receipt,  2,^9  entries  have  been  made. 

Cataloguea. — The  card-catalogue  by  authors  has  been  very  consider- 
ably added  to  during  the  year. 

The  number  of  books  catalogued  each  month  is  as  follows : 


January 148 

February 132 

March , 147 

April .  62 

May • 262 

June 126 

July 66 


August 0 

September 133 

October 97 

November 119 

December 43 


Total... 1,335 


The  catalogue  includes,  in  addition  to  titles  of  the  books  in  the  Mu- 
seum library,  and  those  of  the  books  in  the  library  of  the  17.  S.  Fish 
Commission. 

The  number  of  cards  in  each  case  is  as  follows : 

Museum 9, 657 

U.  S.  Fish  Commission  library 634 


Total 10,191 

Sectional  libraries. — ^Two  new  sectional  libraries  have  been  established, 
those  in  charge  of  the  honorary  assistant  curator  of  invertebrate  fossils 
and  the  acting  curator  of  foods  and  textiles.  There  are,  in  all,  13  similar 
libraries.  The  number  of  volumes  of  monographic  books  and  pamphlets 
in  each  is  as  follows : 

Section  of  building  stones - 110 

Department  of  mammals 122 

Department  of  invertebrate  fossils : 

Mesozoic 96 

Paleozoic 4 17 

Department  of  birds • 92 

Section  of  materia  medica 71 

Department  of  fishes 64 

Department  of  chemistry 64 

Department  of  archaeology 25 

Department  of  metallurgy 26 

Department  of  reptiles 22 

Department  of  marine  invertebrates 29 

Section  of  foods  and  textiles ^ 


Total 734r 

Number  of  books. — On  page  3  of  the  report  of  the  assistant  director 
for  1882,  the  number  of  books  in  the  library  is  estimated  at  6,800,  and 
of  pamphlets,  6,600.  By  the  additions  of  the  past  year  the  number  of 
books  now  reached  is  about  6,016,  and  of  pamphlets,  6^962, 
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APPENDIX  A.— OPFIOBES  OF  THE  NATIONAL  MUSEUM. 


6PENCEB  F.  BAIBD,  LL.  D.,8eoreUur9  of  fA«  SmUksonian  In$iUuiion,  Dirwtor  of  th4 
MiueMM, 


O.  BROWN  OOODE,  A.  M.,  Astiitaut  Dirwtor;  Curator,  Dt^t  of  ArU  and  Indu9iriea, 


TABLETON  H.  BEAN,  M.  8.,  M.  D.,  Curator^  Departmmt  of  FUhet:  EdUar. 

CAPT.  CHARLES  BENDIRE,  U.  8.  A.,  *Cwalar,  SootUm  of  Oology. 

A.  HOWARD  CLARK,  Astistani,  Department  of  ArU  amd  InduBtriet. 

FRANK  W.  CLARKE,  A.  M.  (U.  S.  Geol.  Sar.),  "" Curator,  Department  of  MhieraU. 

JOSEPH  W.  COLLINS,  Acting  Curator,  JSedion  of  Naval  AroMteoture, 

WILLIAM  H.  DALL  (U.  8.  Coast  Surrey),  *  Curator,  Department  ofMoUuekn. 

FRED.  P.  DEWEY,  8.  B.,  Curator,  Department  of  Metallurgy, 

R.  EDWARD  EARLL,  S.  B.,  Acting  Curator  of  the  Fieheriee  Colleetum. 

JAMES  M.  FLINT,  M.  D.,  U.  S.  N.,  'Curator,  Section  of  Materia  Medioa. 

ROMTN  HITCHCOCK,  AcHng  Curator,  of  the  TexHU  Collection. 

FREDERIC  A.  LUCAS,  Aeeiatant,  Department  of  Comparative  Anatomy, 

OEORGE  P.  MERRILL,  M.  8.,  AeUng  Curator,  Depart,  Lithologyand  Pkyeioal  Geology, 

RICHARD  RATHBUN,  M.  8.,  Curator,  Department  of  Marine  Invertebrates, 

CHARLES  RAU,  Ph.  D.,  Curator,  Department  of  ArchcBology. 

ROBERT  RIDGWAY,  Curator,  Department  of  Birds. 

CHARLES  y.  RILEY,  Ph.  D.  (Depart.  Agr),  ""  Curator,  Depart,  of  Insects, 

ROBERT  E.  C.  STEARNS,  Adjunct  Curator,  Department  of  Mollusks. 

FREDERICK  W.  TRUE,  M.  8.,  Curator,  Depart,  of  Mammals  and  Compar.  Anatomy, 

CHARLES  D.  WALCOTT  (U.  8.  Geological  Sarvey),  'Curator,  Department  of  FoasU 

Inverteibraies  (Ptileoeoic). 
LESTER  F.  WARD,  LL.  B.  (U.  S.  Geological  Survey),  'Curator  of  Department  of 

Fossil  Plants. 
CHARLES  A.  WHITE,  M.  D.  (U.  8.  Geological  Sonrey),  'Curator,  Department  of 

Fossi  Invertebrates  (Mesozoio  and  Cenozoic), 
HENRY  C.  YARROW,  M.D.,  'Curator,  Department  Of  BeptUee  and  Batraekiame. 
WILLIAM  8.  YEATES,  Aid,  Department  of  Minerals. 


STEPHEN  C.  BROWN,  Begistrar. 

HENBT  KORAN,  B^^perMendmU  4tf  BwOdimga. 

'  Honontty. 
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APPENDIX  B^BIBUOOBAPHY  FOB  1883. 

KoTB.— The  annotationB,  unlees  otherwise  signed,  will  be  nndexstood  to  1iat6  been 
DUide  by  the  onrator  of  the  department  to  whioh  the  paper  relatee. 


PABT  L^PUBLIOATIONS  OP  THE  MUSEUM. 
PABT  n.— PAPERS  BY  OPPIOEBS  OP  T^E  MUSEUM. 

PABT  m.— PAPEBS   BY    INYESTIGATOBS   NOT    OPPIOEES  OF  THE  XU- 
SEUMy  BASED  ON  MUSEUM  MATERIAL. 


PART  I.— PUBLICATIONS  OP  THE  MUSEUM. 

Department  of  the  Interior.  17.  S.  National  Maseom.  34.  Prooeed- 
ings  of  the  TJ.  S.  National  Mnseum.  Vol.  Vy  1882.  Published  un- 
der the  direction  of  the  Smithsonian  Institntion.  Washington: 
Gk)vemment  Printing  Office.    1883.    8vo,  pp.  i-xii,  1-703. 

The  first  twenty-eight  signatures,  viz,  pp.  1-448,  were  published  in  1882. 
Sigs.  29, 30,  Feb.  13, 1883 ;  31, 32,  Feb.  28 ;  33-35,  Maroh  21 ;  36,  Maroh  23 ;  37, 
Apr.  19;  38,  Apr.  25;  39,  May  12;  40,  May  22;  41,  May  23;  42,  June  26. 

This  volume  contains  91  papers  relating  to  the  work  of  the  Mnseum,  pre- 
pared by  35  authors.  All  published  in  1883  are  enumerated  under  the  aa- 
thor's  name  in  this  appendix. 

Proceedings  of  the  XT.  S.  National  Mnseom.  (Vol.  vi.)  Signatures  1-22 
inclusive  were  printed  and  distributed  in  1883. 

Department  of  the  Interior.  17.  S.  National  Museum.  Bulletin  of  the 
TJ.  S.  National  Museum.  No.  16.  Synopsis  of  the  Fishes  of  North 
America.  By  David  S.  Jordan  and  Charles  S.  Gilbert.  Washing- 
ton :  Government  Printing  Office.    1883.    8vo.  pp.  i-lvi,  1-1018, 

Department  of  the  Interior :  XJ.  S.  National  Museum.  Bulletin  of  the 
XJ.  S.  National  Museum.  No.  20.  Bibliographies  of  American  Nat- 
uralists. I.  The  publishers  writings  of  Spencer  Fullerton  Baiid, 
1843-1882,  by  George  Brown  Goode,  Assistant  Director  of  the  Na- 
tional Museum.  Washington:  (xovemment  Printing  Office.  1883. 
8vo.  pp.  i-xvi,  1-377. 

Department  of  the  Interior :  XT.  S.  National  Museum.  Bulletin  of  the 
XJ.  S.  Nationa]  Museum.  No.  24.  Check  List  of  North  American 
Beptilias  and  Batrachia,  with  Catalogue  of  Specimens  in  XJ.  S.  Na- 
tional Museum.  By  H.  0.  Yarrow,  M.  D.,  Honorary  Curator  De 
partment  of  Beptiles.  Washington :  Government  Printing  Offloo. 
1883.    8vo.  pp.  (6)  1-249, 
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I>eparttnetit  of  the  Interior :  TT.  S.  National  Mnsenm.  Sulletin  of  the 
n.  S.  National  Mosenm.  No.  26.  Avifauna  Columbiana :  Being  a 
list  of  Birds  ascertained  to  inhabit  the  District  of  Colnmbia,  with 
the  times  of  arrival  and  dei>artare  of  snch  as  are  nonresidents,  and 
brief  notices  of  habits,  &c.  The  second  edition,  revised  to  date, 
and  entirely  re- written.  By  Elliott  Cones,  M.  D.,  Ph.  D.,  Professor 
of  Anatomy  in  the  National  Medical  College,  &c.,  and  D.  Webster 
Prentiss,  A.  M.,  M.  D.,  Professor  of  Materia  Medica  and  Therapen- 
tics  in  the  National  Medical  College,  etc.  Washington :  Govern- 
ment Printing  Office.    1883.    8vo.    pp.  1-133.    4  maps. 

The  following  Mnsenm  circulars  which  were  printed  as  '<  separates  "  dur- 
ing the  year,  were  also  published  in  the  Appendix  to  volume  Yi,  Pro- 
ceedings of  the  XT.  S.  National  Museum,  for  1883. 

No.  19.  Classification  of  the  Materia  Medica  collection  of  the /D.  S.  Na- 
tional Museum,  and  Catalogue  of  Specimens.  By  James  M.  Flint, 
Surgeon  TT.  S.  Navy,  Curator  of  Materia  Medica.    8vo.    1-14  pp. 

No.  20.  Bequest  for  Specimens  of  Drugs,  and  Information  concerning 
them.    8  vo.  1  p. 

No.  21.  Circular  relative  to  contributions  of  Aboriginal  Antiquities,  to 
the  17.  S.  National  Museum.    By  Charles  Ban.    8vo.    4  pp. 

No.  22.  Brief  directions  for  removing  and  preserving  the  skins  of  Mam- 
mals.   By  William  T.  Homaday,  Chief  Taxidermist.   8vo.    1-6  pp. 

No.  23.  Instructions  for  taking  paper  moulds  of  inscriptions  in  stone, 
wood,  bronze,  &c.  By  Bnsign  A.  P.  Niblack,  TT.  S.  N.  8vo.  pp. 
1-17. 

Parts  A,  B,  C,  D,  E,  F,  G,  Bulletin  27,  U.  S.  N.  M.,  were  printed  as  '*  sep- 
arates" in  1883,  and  are  mentioned  in  this  bibliography  nnder  the  names  of 
the  authors.    See  Qoodb,  Rathbun,  Bidowat,  Winblow,  Browk,  Bsav . 

PART  II.— PAPERS  BT  OFFICERS  OF  THE  MUSEUM. 

BaibD,  Spencer  F. — ^The  instraction  of  naval  midshipmen  in  taxi- 
dermy, ichthyology,  etc.,  at  the  United  States  National  MuBeam, 
and  on  board  the  steamers  of  the  United  States  Fish  Oommission. 

(Bnll.  U.  8.  Fish  Commission,  iii,  pp.  839-243.    1883.) 

Bean,  Tarleton  H. — Description  of  a  species  of  whitefish,  Oareponus 
hoyij  (Oill)  Jordan,  called  *^  smelt"  in  some  parts  of  New  York. 

(Proc.  U.  S.  Nat.  Mns.,  v,  pp.  668-660.    1883.) 

.  List  of  the  Fishes.  (In  Steams'  *<  Notes  on  the  Natural  His- 
tory of  Labrador.") 

(Proo.  U.  8.  Nat.  Mas.,  Ang  1, 1883,)  vol.  vi,  pp.  123-125.. 

The  names  of  seventeen  species  collected  for  the  U.  S.  National  Mnsenm 
by  Mr.  W.  A.  Steams  in  1882.  The  common  names  and  the  remarks  are 
by  Mr.  Stearns.  One  of  the  most  interesting  of  the  species  is  9oomher  •com* 
hm$,  from  Labrador. 
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Bean,  Tarleton  H.— Directions  for  collecting  and  preserving  fish. 

(BuU.  U.  S.  Fiah  Com.  Sept.  3,  1883,  yoI.  hi,  pp.  197-800.  Reprinted 
fiN>ra  Proc.  U.  S.  Nat.  Mas.,  toI.  iv,  pp.  235-238.) 

^ — ^    The  first  occarrence  of  PseudoiriacU  microdon^  Gapello,  on  the 
coast  of  the  United  States* 

(Proc.  U.  S.  Kat.  Mns.^  Oct.  5,  1883,  vol.  vi,  pp.  147-156.) 

This  shark  stranded,  February  8,  1883,  at  the  Amagansett  life-saying  sta- 
tion, on  Long  Island,  and  was  forwarded  to  the  Mnsenm  by  Mr.  J.  B.  Ed- 
wards. It  is  the  first  result  of  a  request  by  Prof.  S.  F.  Baird  to  the  superin- 
tendent of  life-saying  stations,  Mr.  S.  I.  Kimball,  f6r  information  from  points 
along  ^e  entire  coast  concerning  the  moyements  and  the  stranding  of  marine 
animals  and  for  the  sending  of  desirable  specimens  to  the  National  Mnsenm. 

PieudotriaoU  mierodan  is  a  rare  shark  which  was  first  obseryed  on  the  coast 
of  PortugaL 

The  genus  PteudotriaeU  is  redefined  and  the  species  tallj  described. 

Description  of  a  new  species  of  Ak^fidosaurus  {A.  (BseuUgfims) 


from  Alaska. 

(Proc.  U.  S.  Nat.  Mus.    March  23, 1883,  v,  pp.  661-663.) 
AUpidosaurus  cMowIoptM,  ».  «.  (Iliuliuk,  Unalaschka,  p.  661.) 

Oreatlntemational  Fisheries  Exhibition ;  London^  1^.  United 


States  of  America.  F.  Catalogue  of  the  Collections  of  Fishes  ex- 
hibited by  the  United  States  National  Maseum,  by  Tarleton  H.  Bean, 
Curator  of  the  Department  of  Fishes  in  the  United  States  National 
Mnsenm.  Washington :  Government  Printing  Office.  1883.  8vo, 
pp.  1-124. 

(Forms  part  of  Bull.  27,  U.  S.  Nat.  Mus.) 

This  catalogue  relates  to  about  450  species  of  North  American  fishes,  or 
nearly  one-third  of  the  known  fauna.  The  principal  common  names  are 
given,  and  the  geographical  distribution  is  stated  as  fully  as  possible.  The 
maximum  size  of  the  species,  their  importance  as  food  or  bait,  and  their  re- 
productive habits  are  briefly  noticed.  In  the  remarks  upon  the  several  groups 
of  fishes  exhibited  will  be  found  a  sketch  of  the  most  recent  information  con- 
cerning the  fish-fauna  of  the  regions  from  which  they  were  obtained.  The 
survey  of  Alaskan  fishes  is  the  most  detailed,  and  brings  the  list  of  known 
species  up  to  the  date  of  printing  of  this  section  of  the  catalogue. 

—    Notes  on  some  fishes  collected  by  James  O.  Swan  in  Washing- 


ton Territory,  including  a  new  species  of  Macrurus. 

(Proo.  U.  8.  Nat.  Mua.,  1883,  vi,  pp.  362-364.) 

Maerunu  aorolepU,  n.  s.,  besides  information  concerning  DetoUfpU  vUrgahu, 
Bramaraii,  and  8  other  species. 

Notes  on  fishes  observed  at  the  head  of  Chesapeake  Bay  in  the 


spring  of  1882,  and  upon  other  species  of  the  same  region. 

{Proe.  U.  8.  Ifat.  Mus.,  1883,  Vi,  pp.  362-364.) 

Concerning  31  species  for  the  most  part  taken  in  the  seine  by  the  U.  8.  Fiah 
Commission,  June  9  and  10,  1882.  The  common  names  in  use  at  Havre  de 
Grace  are  recorded,  and  brief  notes  are  given  about  spawning  habits  and 
times  of  arrival  and  departure. 
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Bean,  Tableton  H. — Condition  and  methods  of  administration  of  the 
department  of  fishes  in  the  XJ.  S.  National  Museum  in  1882. 

(Report  Aaet.  Director  U.  S.  Nat.  Mas.,  ii,  1882,  pp.  19-21;  49--50;  67-^.) 

Bbown,  James  Temple. — Great  International  Fisheries  Exhibition ; 
London;  1883.  United  States  of  America.  (E.)  The  Whale  Fish- 
ery and  its  Appliances.  Washington :  Government  Printing  Office. 
1883.    8vo.     pp.  1-116. 

CoDtains  (a)  classification  of  apparatus  used  in  American  whale  fishery ; 
(i)  catalogue  of  whaling  apparatus  sent  by  United  States  to  London,  includ- 
ing :  1.  Apparatus  used  by  the  white  man ;  2.  Apparatus  used  by  the  Cape 
Flattery  Lidians,  with  a  brief  account  of  these  Indians,  their  manners,  habits, 
and  customs ;  3.  Whaling  and  sealing  apparatus  used  by  Eskimo. 

Some  notes  on  whales. 

(Bull.  U.  S.  Fish  Com.,  toL  m,  p.  411.) 

GLABXy  A.  HowABD. — Statistics  of  the  whale  fishery. 

(In  United  States  Catalogue  of  Londo«  Fisheries  Exhibition  (section  £). 
''The  whale  fishery  and  its  appliances,''  pp.  26-29,  inolusive.) 

BeViews  the  past  and  present  extent  of  the  American  whale  fishery,  gives 
the  distribution  of  the  flee^  the  relative  importance  of  the  various  whaling 
grounds  during  the  years  1870  to  1880,  and  exhibits  statistical  tables  showing 
(1)  the  number  and  tonnage  of  vessels  engaged  in  the  fishery  for  the  years 
1870-1880,  (2)  the  value  of  sperm-oil,  whale-oil,  and  whalebone  landed  by  the 
American  fleet,  the  value  of  the  consumption  in  the  United  States,  and  the 
value  of  the  exportation  annually  firom  1870  to  1880,  and  (3)  the  number  of 
barrels  of  sperm  and  whale  oil  and  pounds  of  whalebone  landed  by  the  Amer- 
ican fleet,  the  quantities  consumed  in  the  United  States,  and  the  quantities 
exported  annuaUy  from  1870  to  1880. 

International  angling  tournament. 

(Forest  and  Stream,  New  York,  June  28, 1883.) 

Letter  from  London,  giving  an  account  of  an  angling  tournament  at  Welsh 
Harp,  near  London,  June  11, 1883. 

London  Fisheries  Exhibition. 

(Chelsea  Becord,  Chelsea,  Mass.,  July  8,  18B3.) 

Letter  firom  London,  descriptive  of  incidents  connected  with  the  Interna- 
tional Fisheries  Exhibition. 


The  United  States  display  at  the  London  Exhibition.  * 

(Boston Herald,  Septembers,  1883.) 

Communication  concerning  tiie  exhibit  of  the  United  States  at  the  Interna- 
tional Fisheries  Exhibition. 

Methods  of  packing  [mackerel]  and  inspection  laws. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  137-161 ;  Bep.  U. 
8.  Fish  Com.,  Part  ix,  for  1881,  pp.  227-252.) 

'    Statistics  of  inspection  of  mackerel  from  1804  to  1880. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  102-313 ;  Bep.  U. 
&  Fish  Com.,  Part  is,  for  1881,  pp.  262-307.) 
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Olabk,  a.  HowABD.-^i»[^^  mackerel]  inspection  laws  of  the  United 
States. 

(IfateriftlB  for  a  histoiy  of  the  mAokerel  ^hery,  1883,  pp.  354-3iM ;  Bep.  U- 
8.  Fiah  Com.,  Part  ix,  for  1881,  pp.  444-484.) 

— — —    [Statistical  description]  of  the  American  whale  fishery. 

(Ctoodo's  fishery  industries  of  the  United  States,  London,  1883,  pp.  37-39). 

Table. — Statistics  of  the  menhaden  indnstry  in  1880. 

(Goode^s  fishery  industries  of  the  United  States,  London,  1883,  opp.,  p.  41.) 

OoLLms,  JosBPH  William.* — ^Notes  on  the  movements,  habits,  and 
capture  of  mackerel  for  the  season  of  1882. 

(BnU.  U.  8.  Fish  Com.,  n,  pp.  273-885.) 


Notes  on  the  herring  fishery  of  Massachusetts  Bay  in  the  ao- 


tomn  of  1882. 

(BnlL  U.  8.  Fish  Com.,  n,  pp.  287-290.) 

—    Notes  on  the  halibut  fisheries  of  1881-^82. 

(BnlL  U.  8.  Fish  Com.,  n,  pp.  311-316.) 


Success  of  the  gill-net  cod-fishery  on  the  New  England  coast, 

winter  of  1882-^83. 

(BnU.  U.S. Fish  Com.,  m,  pp.  441-443.) 

— — ~    Ohronological  notes  [on  the  mackerel  fishery,  1621-1881  ]. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  217-3r>3 ;  Bep.  U. 
8.  Fish  Com.,  Part  iz,  for  1881,  pp.  307-443.) 

DiLLLy  William  Healby.— Oirce  versus  Gouldia. 

(Jonmal  of  Conohology,  Leeds,  April,  1883,  pp.  60-63). 

— r—    Year  book  of  the  Qerman  MalakozoSlogical  Society. 

(Beyiew  in  American  Naturalist,  May,  1883,  xvu,  pp.  521-593.) 

— —    Pearls  and  pearl  fisheries. 

(American  Naturalist,  voL  xvu,  No.  6^  Jnne,  1883,  pp.  571^-587,  and  No.  7, 
July,  1883,  pp.  731-745.) 

— —    Norwegian  North  Atlantic  expedition,  1876-^78. 

(American  Naturalist,  xvn,  No.  6,  pp.  638,629,  June,  1883.) 

Notes  on  the  Pacific  coast  trade  in  shells,  shrimps,  cod,  and 


salmon  (during  the  year  1882). 

(BnlL  U.  a  Fish  Com.,  1883,  m,  p.  425.) 

—  Note  on  cluster  flies. 

(Pcoc.  U.  S.  Nat.  Museum,  1883,  T,  pp.  635-636.) 

—  More  about  the  <<  stickfish  "  ( Verrillia  blaJcei  Steams). 

(Forest  and  Stream,  June  14, 1883,  vol.  xx,  p.  384.) 


*  See  also  under  Qoodb  and  Coluks. 
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Daix,  William  Hsaley.— The  snail  nuisance. 

(Evening  Star,  Washington,  Jane  30, 1883. ) 

NoTs.~Thi8  ifl  in  regard  to  a  plagne  of  sings  wMch  appeared  to  annoy  honae- 
keepers  in  an  nnosnal  way. 

The  Department  of  MoHnsks  in  the  17.  S.  National  Masenm. 

(Rep.  Asst.  Director  U.  8.  Nat^  Masenm  for  1882,  pp.  21-24,   50-57,  96 ; 
Smithsonian  Report  for  1882  (1884),  pp.  139-142, 168,  169,  214.) 

On  a  oolleetion  of  shells  sent  from  Florida  by  Mr.  Henry  Hemp- 


hilL 

(FAX).  U.  8.  Nat:  Maseam,  Deo.  27, 1883,  vi,  pp.  318-342.) 

—  History  and  distribution  of  the  fresh* water  mnssels. 

(Soienoe,  toL  i,  No.  1,  p.  22,  Feb.  9, 18831) 

—  Stadies  of  the  Italian  cretaoeoas  fossils. 

(Science,  toI.  i,  No.  1,  p.  22.) 

—  Tryorfs  conchology. 

(IMd.,  No.  2,  p.  40.) 

—  A  remarkable  moUasoan  type. 

(iMd.,  p.  51.) 

—  First  use  of  wire  in  deep-sea  soanding. 

(IMd.,  p.  65.) 

—  Trade  in  Oalifomia  invertebrates. 

(IMd.,  p.  78.) 

—  Mollusks  of  the  fiftmily  Oocculinidae. 
(iW.,  p.  130.) 

—  American  paleozoic  fossils. 

(iMd.,  p.  173.) 

—  Use  of  wire  in  soanding. 

{Ibid.,  p.  191.) 

—  Eoropean  land  shells. 

(/H<l.,p.202.) 

—  Shells  from  the  Ck>lorado  region. 

(IMd.,  p.  202.) 

—  Variations  of  Pompholyx. 
(JMd.,p.202.) 

—  Beport  of  the  Oonnecticut  Shell-fish  Commission,  1883. 

(Aid.,  p.  223, 224.) 

-—    Soft  parts  of  Ammonites. 

(IMd.,  p.  230.) 

—  Beport  on  moUasks  of  the  North  Atlantic. 

(IMd.,  p.  250.) 
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Dall,  William  Healby.— Disease  in  oysters. 

(Science,  toI.  i,  p.  316.) 

Venas  mercenaria  in  Britain. 

(lUd.,  p.  316.) 

Large  American  pearis. 

(Ibid.,  p.  371.) 

Ottawa  Unionidffi. 

(/W.,  p.371.) 

Fossils  of  the  Bizzolo  days. 

(jrWd.,  p.  371.) 

Whitens  Fossil  [non-marine]  moUosks  of  North  America. 

(i5ul.,p.  425.) 

The  position  of  Bhodope. 

(iMd.,  p.  443.) 

—    Fischer's  Manuel  de  Oonchyliologie. 

(Ibid,,  p.  443.) 

Anatomy  of  Parmacella.  s 

(ZMd.,  p.  443.) 

Curious  slug  from  Madagascar. 

(Ibid.,  p.  443.) . 

Italian  limaces. 

(iMd.,  p.  466.) 

Molluscan  fauna  of  Sardinia. 

{Ibid.y  p.  466.) 

Bast  Indian  Pulmonata. 

(Ibid.,  p.  466.) 

Snails  used  for  food  in  Spain. 

(Ibid.,  p.  492.) 

Extraordinary  Bulima. 

(Ibid.,  p.  492.) 

Arctic  moUusks. 

(Ibid.,  p.  492.) 

North  Gterman  miocene. 

(Ibid.,  p.  492.) 

— —    Variations  in  UnionidsB. 

(Ibid.,  p.  623.) 

— —    Action  of  the  heart  [in  Hdix]  during  hibematiOD. 

(Md.,  p.  523.) 


X 
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I>AXL,  William  Hbaley.— Malacological  notes. 

(Science,  vol.  i,  p.  534.) 

Land-snails  from  Bering  Strait  and  Alaska. 

(/Md.,  pp.  583,584.) 

A  man-eating  moUnsk. 

(IhkL,  p.  684.) 

Monograph  of  Onchidimn. 

(IMd.,  p.  584.) 

The  coloring  matter  of  the  bile  of  invertebi-ates. 

{Ikid^  p.  612.) 

First  nse  of  wire  in  soanding. 

(Science  yoI.  n,  pp.  13«  13.) 

Abyssal  mollnsks. 

(iMd.,  pp.  22,23.) 

Mediterranean  moUnsea. 

{Ibid,,  p.  113.) 

Stmctoie  of  the  shell  in  brachiopods  and  chitons. 

(IhiisL,  p.  113.) 

Economic  mollnsks  at  the  Fisheries  Exhil)ition. 

(iMd.,p.ll7.) 

Existence  of  a  shell  in  Notarohns. 

(iM<i.,p.206.) 

New  abyssal  mollnsks. 

(/Mii.,p.206.) 

PlenrotomidcB  of  Senegambia. 

(/H<l.,p.381.) 

Mollnsca  of  the  Oaucasns. 

(/Ud.,p.382.) 

Monograph  of  Bingioala. 

(iM.,p.382). 

— —    The  Ohesapeake  oyster  beds. 

(iMd.,  pp.  440-443.) 

Astarte  triqnetra  Ck>nrr.  1. 

.(JW.,p.447.) 

Anatomy  of  Uropydus. 

(iMd.,p.447.) 

— —    Tryon^s  oonchology. 

(lMd.,pp.668»660.) 
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DalLi  William  Healey.— Land  shells  of  Gibraltar. 

(Soienoe,  yoL  n,  p.  663. ) 

AbsoiptJon  of  the  shell  in  Auricolidffi. 

(iMd.,p.-«63.)  ^ 

Organization  of  ohitona. 

(iM.,p.691.) 

— • Pnlmonata  of  Central  Asia. 

(iM.,p.721.} 

Mediterranean  oysters. 

(lMd.,p.72lo 

Mollnsks  at  the  Fisheries  Exhibition. 

(iM.,  p.  721.) 

Abyssal  mollnsks. 

(iMd.,p.748.) 

Further  researches  on  Nudibranchs. 

(iM.,p.748.) 

Extra  marine  mollnsks  of  New  Guinea. 

(iMd.,p.773.) 

Stmctnre  of  the  oyster  sheU. 

(iMd.,p.773.) 

.       Spinning  by  Arion  hortensis. 

(iMd.,p.773.) 

Fossils  of  Pachino. 

(iMd.,p.803.) 

■  Spicula  amoris  of  British  Helices. 

(iMd.,p.8(».) 

■  Shell  stmctnre  of  Ghonetes. 

(jrM.,p.803.) 

Dewey,  Feed.  P. — ^The  condition  and  prospects  of  the  departmeo 
of  metallnrgy  and  economic  geology  in  the  17.  S.  National  Mu 
seam. 

(Sep.  Ant  Dirootor  U.  S.  Nat.  Mob.  for  1882, 1883,  pp.  34, 37, 106 ;  Smithaon 
ian  Beport  for  1882. 1884,  pp.  162-166, 3i23. ) 


Biographical  sketch  of  the  late  Dr.  George  Wesson  Hawes. 

(HmlthBonJAn  Beport  for  1882,  pp.  36-38.) 

Some  practical  applications  of  combustion. 

(Joam.  U.  S.  Aaaoo.  of  Charooal  Iron  Workers,  April,  1883,  vol.  ly,  pp 
106-116.) 
QiTee  a  review  of  the  applioatiooB  of  heat. 
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Sbwbt,  Fred.  P.— GonnellsTille  i^.  Kew  Biver  Ooke. 

(" The  Yirginias,"  April,  1883,  p.  51.) 

A  oritioism  of  some  pnblished  leBolte  of  determinationfl  of  physioAl  proper- 
tiee  of  ooke. 


— ^—    The  poroeily  and  spediio  gravity  of  ooke. 

(Tnma.  Am.  Lust  Mining  Engineen,  vol.  xn,  pp.  111-125.) 
GiTes  the  reenlts  of  a  aerieB  of  experiments  made  in  the  Moseom  npon  the 
porosity  and  specifio  gravity  of  yarious  Amerioan  cokes. 

Some  Oanadian  iion  ores. 

•  (Trans.  Am.  Inst.  Mining  Engineers,  vol.  xii,  pp.  191^-204.) 

Oiyes  the  results  of  an  examination  of  some  of  the  Canadian  iron-ore  fields. 

RarlL|  B.  Edward.— The  present  condition  of  fish  coltare. 

(Natnro,  vol.  xxyin,No.  23,  October,  4,1883,  pp.  542-544.) 
Contains  a  comparison  of  the  more  important  forms  of  apparatus  employed 
fiir  heavy  semi-bnoyant  floating  and  adhesive  eggs.  The  methods  of  collect- 
ing and  transporting  eggs,  and  of  rotarding  their  development  by  reduction 
of  temperature.  The  possibility  of  retarding  the  spawning  season  by  Judi- 
cious feeding  is  also  referred  to,  together  with  a  brief  summary  of  the  results 
of  fish  culture  in  different  countries. 


Statistics  of  the  mackerel  fishery  in  1880. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  124-131 ;  Report 
IT.  8.  Fish  Commission,  part  ix,  for  1881,  pp.  214-221.) 

The  mackerel  canning  industry. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  131-137;  Report 
U.  8.  Fish  Commission,  part  ix,  for  1881,  pp.  221-227.) 

A  brief  history  of  fish  cultore  in  the  United  States. 

((^code's  Fishery  Industry  of  the  United  States,  London,  1883,  pp.  14-18.) 

Statistics  of  the  work  of  the  XT.  S.  Fish  Commission. 

(Goode's  Fishery  Industry  of  the  United  States,  London,  1883,  pp..  68-73.) 

Bemarks  on  fish  coltare  in  America. 

(GkxMle'B  Fishery  Industry  of  the  United  States,  London,  1883,  pp.  75-79.) 

On  possibilities  for  the  development  of  Irish  fishery. 

(Conference  papers.   International  Fisheries  Exhibition,  London,  1883,  July 
30,  pp.  26-30.) 

.  On  the  soft  dam  of  the  United  States. 

((^inference  papers.   International  Fisheries  Exhibition,  London,  1883,  June 
21,  pp.  16-18.) 

Bemarks  on  the  Alaska  seal  fisheries. 

(Conference  papers.   International  Fisheries  Exhibition,  London,  1883,  July 
6^  pp.  20-21.) 

FLIN7,  Jambs  M. — ^Report  npon  the  section  of  materia  medica  in  fhe 
U.  8.  National  Moseom. 

(Report,  Asst.  Director  U.  8.  Nat.  Mus.,  for  1882  (1883),  pp.  107-112 ;  Report 
SmithBonian  Institution  for  1889  (1884),  pp.  295-230.) 
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GooDE,  O.  Brown. — ^Noten  on  the  Lampreys — ^Petromyzontide. 

(Ball.  U.  S.  Fifih  Comm.,  Apr.  25-May  4, 1683,  vol.  n,  pp.  349-354.) 

The  generic  names  Amitra  and  Thyris  replaced. 

(Proc.  U.  8.  Nat.  Mas.,  Joly  27, 1883,  vol.  vi,  p.  109.) 
Amitra  replaced  by  MonamUra  aod  TkyrU  by  DdoikyrU. 

Great   International    Fisheries    Exhibition.    Londoni    1883. 

United  States  of  America.  A  preliminary  catalogue  and  synopsis 
of  the  collections  exhibited  by  the  XT.  S.  Fish  Commission  and  by 
special  exhibitors,  with  a  concordance  to  the  official  classification 
of  the  exhibition.  Washington :  Government  Printing  Office,  1883. 
8vo.,  pp.  1-107. 

(A.  Howard  Clark  and  J.  W.  Collins  aBSLsted  in  the  preparation  of  this  part 
of  the  London  catalofpies.) 

Plan  of  inquiry  into  the  history  and  present  condition  of  the 


fisheries  of  the  XTnited  Sates. 

(Report  U.  S.  Commissioner  of  Fish  and  Fisheries,  for  1880,  part  Till,  pp.  1-58.) 

A  reprint  of  a  circnlar  printed  by  the  Censas  Office  in  1879,  8to.,  pp.  54. 
Circnlar  29  in  Appendix  B  was  prepared  by  C.  G.  Atkins. 

The  first  decade  of  the  U.  S.  Fish  Commission;  its  plan  of  work 


and  accomplished  results,  scientific  and  economical.  Bead  at  the 
Boston  meeting  of  the  American  Association  for  the  Advancement 
of  Science,  August,  1880. 

(Report  U.  S.  Commissioner  of  Fish  and  Fisheries  for  1880,  Part  Tiii,  pp. 
52-62.    Bnll.    U.  8.  Fish  Commission,  ii,  pp.  169-178.) 

Reprint  with  slight  modifications,  from  the  Proceedings  of  the  American 
Association  for  the  Advancement  of  Science,  1881. 

Materials  for  a  history  of  the  sword-fishes. 

(Report  U.  S.  Commissioner  of  Fish  and  Fisheries  for  1880.  Part  viii,  pp. 
287-394  (with  plates  i-zxiv  and  index.) 

Materials  for  a  history  of  the  sword-fishes^  by  Greorge  Brown  Goode. 
Washington:  Government  Printing  Office.  'l883.  8vo.,  pp.  [1H106] 
plates  i — ^xxiv.  Extracted  fh)m  the  annuieJ  rejiort  of  the  Oommissioner 
of  Fish  and  Fisheries  for  1880. 

Natural  history  of  the  mackerel. 

Materials  for  a  history  of  the  mackerel  fishery.  (Titie  in  fall  below.) 
1883,  pp.  [3H^]- 

Statistics  of  the  fisheries  of  the  XTnited  States  in  1880. 

(Compendium  of  the  Tenth  Censas,  Part  ii.  Table  ovi,  pp.  1402-1403. )  (BalL 
U.  8.  Fish  Com.,  in,  pp.  270-271 ;  also  in  Fishery  Indastriea  of  the  United 
States,  and  in  Part  A  of  the  Official  Catalogue  of  the  Fisheries  Exhibition.) 

— —    Outline  of  a  scheme  of  museum  classification. 

(Trans.  Anthropological  Society  of  Washington,  u,  1883,  pp.  5-7.) 

Notice  of  reading  with  abstract  and  remarks  of  Prof.  O.  T.  Maaon,  Dr. 
Miles  Bock,  Dr.  lEtobert  Fletcher,  Mr.  Hntcheson,  and  Mr.  F.  W,  True,  with 
replies  of  author. 
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GooD£,  G.  Bbown.— Beport  of  the  assistant  director  of  the  U.  S.  IN'a- 
tional  Maseam  for  the  year  1881. 

(Report  of  the  Smithsonian  Institution  for  1881,  pp.  81-159 ;  also  as  sepa* 
rate  with  title,  pp.  (2)  1-79. 

The  first  of  the  series.    Beview  in  JBdetuie,    Boston,  n,  pp.  63-66 ;  119-123. 

The  fisheries  of  the  United  States. 

(Official  Catalogue,  Great  International  Fisheries  Exhibition,  London, 
1883,  Ist  ed.,  pp.  283-5 ;  2d  ed.,  pp.  189-91.) 

A  review  of  the  fishery  industries  of  the  United  States  and  the 

work  of  the  U.  S.  Fish  Commission  by  6.  Brown  Goode,  M.  A., 
assistant  director  of  the  U.  S.  National  Museum,  and  commis- 
sioner to  the  International  Fisheries  Exhibition,  London,  1883. 
Bead  at  a  conference  of  the  International  Fisheries  Exhibition 
June  25, 1883,  his  excellency  James  Bussell  Lowell  in  the  chair. 
London,  William  Clowes  &  Sons,  Limited,  International  Fisheries 
Exhibition,  and  13  Charing  Cross,  8.  W.    1883,  8vo,  pp.  1-84. 

FnU  text  with  remarks  of  Professor  Huxley,  Mr.  Earll,  the  Marquis  of 
Bzeter,  the  Marquis  of  Hamilton,  and  Mr.  James  Bnssell  Lowell. 

Salmon  culture  in  the  XTnited  States. 

Papers  of  the  conferences,  International  Fisheries  Exhibition,  Jane  21, 1883, 
pp.  28-29. 

On  the  land-locked  salmon. 

Papers  of  the  conferences,  International  Fisheries  Exhibition,  London,  Jnne 
21,  1883,  pp.  29-31. 

The  uses  of  the  round  clam  of  the  XTnited  States; 


Papers  of  the  conferences,  International  Fisheries  Exhibition,  London,  June 
21,  1883  (No.  2),  pp.  19-20. 

—  The  suitability  of  the  black-bass  for  introduction  into  Eng- 
land.   Letter  to  B«  B.  Marstou,  esq. 

Papers  of  the  conferences,  International  Fisheries  Exhibition,  Jnne  29, 
pp.  1883, 18-19. 

—  Becent  progress  of  the  Oanadian  fisheries. 

(Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  Jnly 
2.    PP.4&-47.) 

—  American  investigations  uxK>n  the  food  of  fishes. 

(Confsrence  papers.  International  Fisheries  Exhibition,  London,  1883,  Jnly 

12.  pp.  29-33.) 

—  The  development  of  the  American  mackerel  fisheries. 

Conference  papers,  International  Fisheries  Exhibition,  London,  1883,  July 

13.  pp.  30-32.) 

—  The  successes  of  fish  culture  in  the  (Jnited  States  and  Canada. 

Conference  papers,  Intemationid  Fisheries  Exhibition,  London,  1883,  Jnl^ 
17.«  pp.  27-29), 
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OooDE,  O.  Bbown.— Motion  of  thanks  to  Sir  Henry  Thompson  for 
papers  on  <<Fish  as  food." 

(Conference  papen,  International  Fiaheries  Exhibition,  Loodony  1883|  July 
17,1883.    No.  2,  pp.  31-32.) 

—  The  sdentiflc  results  of  the  Fisheries  Exhibition. 

(Conference  papers.  International  Flsheriea  Exhibition,  London,  1883p  July 
20.    pp.  23-26.) 

Importance  of  forest  protection  to  fish  culture  in  the  United 

States. 

(Conference  papers,  International  Fisheries  Exhibition,  London,  1883,  July 
20.    No.2,  pp.  13*14.) 

On  methods  of  protection  of  fisheries.    Motion  of  thanks  to 


C.  B.  Fryer  for  paper  on  "  A  National  Fishery  Society.^ 

(Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  Joly 
27.    pp.  3&-3a) 

—  The  International  Fisheries  Exhibition. 

(Science,  1883,  toL  i,  pp.  447-450 ;  pp.  564-665,  n,  pp.  12&-131 ;  611^615, 
with  illustrations.) 

—  Beport  of  the  assistant  director  of  the  XT.  S.  National  Museum 
for  the  year  1882.  From  the  Smithsonian  report  for  1882.  Wash* 
ington :  Government  Printing  Office.    1883.    8vo.,  pp.  1-145. 

—  Obituary  notice  of  Dr.  G.  W.  Hawes. 

(In  report  assistant  director  U.  8.  N.  M.,  1882,  pp.  40-48,  with  bibUogrsphy 
prepared  by  Gtoorge  P.  Merrill.) 

—  Bibliography  of  the  published  writings  of  Spencer  FuUerton 


Baird.  - 

GooDE,  G.  Bbown,  and  Bean,  Tableton  H.— Bulletin  of  the  Museum 
of  Comparative  Zoology,  at  Harvard  Gollege.  Vol.  x,  No.  5.  Re- 
ports on  the  results  of  dredging,  under  the  supervision  of  Alex- 
ander Agassiz,  on  the  east  coast  of  the  United  States,  during  the 
summer  of  1880,  by  the  XT.  S.' Coast  Survey  steamer  Blake,  Com- 
mander J.  B.  Bartlett,  XT.  S.  N.,  commanding.  Published  by  {per- 
mission of  Carlile  P.  Patterson  and  J.  E.  Hilgard,  Superintendents 
of  the  TJ.  S.  Coast  and  Gteodetic  Survey,  xix. — ^Report  on  the 
fishes. 

(BoU.  Mns.  Comp.  Zool. ,  Cambridge,  vol.  x,  No.  5,  pp.  183-296,  April,  1883. ) 
A  list  of  52  species  collected  at  stations  302^6  of  the  Blake  dredginga. 
Only  the  new  genera  and  species  are  folly  discussed;  they  are  the  following: 
AphoriiUa  neMo8<i,  n.  s. ;  Nototema  dileoto,  n.  g.  and  n.  a. ;  Maomrui  tuptr,  n. 
a. ;  CarffphanoideB  oaropiniM,  n.  s. ;  ChaUnwra  HtmUa,  n.  g.  and  n.  s. ;  Borollbro- 
demiM  manatiiMU,  n.  g.  and  n.  s. ;  Diorolme  inironiger,  n.  g.  and  n.  s. ;  Ttrmfmmnm 
harhattUa,  n.  s. ;  Lyoodea  jKUCtlZoulM,  n.  a. ;  Lycodtmiu  mhroHlii,  n.  g.  and  n.  a. ; 
PrionotuB  dUUuB,  n.  s. ;  CoUwmuIub  iorvu$,  Goode,  n.  s. ;  PoramUrajoapUOf  n.  g. 
and  n.  s.  ,*  Baihy9auru»  AgassLrii,  n.  s. ;  Alq^oeepkaUu  AffatfBi^^  A*  b«  ;  O^cMham 
tmea^  n.  g.  and  n.  a. ;  NetpuUma  frootrtm^  n,  s. 
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GooDE,  G.  Brown,  aod  Joseph  W.  Collins.— The  mackerel  fishery 
of  the  United  States. 

(Materials  for  a  history  of  the  mackerel  fishery  (full  title  below).    1883.    pp. 
(48Hn8).) 

GooDE,  G.  Brown,  Joseph  W.  Collins,  E.  B.  Earll,  and  A.  How- 
ard Clark. — Materials  for  a  history  of  the  Mackerel  Fishery.  By 
George  Brown  Goode,  Joseph  W.  Collins,  B.  E,  Earll,  and  A.  How- 
ard Clark.  Washington :  Government  Printing  Office.  1883.  7617. 
8vo,  pp.  [1]-[441.] 

Extracted  from  the  Annnal  Report  of  the  Commissioner  of  Fish  and  Fish- 
eries for  1881. 

Ck>ODE,  G.  Brown,  and  Newton  P.  Scudder.— Bibliography  of  the 
writings  of  the  alumni  and  faculty  of  Wesleyan  University. 

(Alumni  Record  of  Wesleyan  University.  Middletown.  1883.  pp.  52i^- 
668.) 

Goodrich,  J.  King. — The  Pacific  coast  fisheries  viewed  from  a  non- 
professional standxK>int. 

(American  Field,  1883,  vol.  xix,  No.  11,  pp.  185*186.) 

Pish  and  Fishing.    The  Beluga  or  White  Whale. 

(American  Field,  1863,  vol.  xix,  No.  9,  pp.  152-154.) 

Describes  the  methods  employed  in  the  capture  of  the  white  whale  byna- 
tiyes  in  the  Arctic  regions,  together  with  a  complete  and  illustrated  descrip- 
tion of  the  implements  of  a  belnga  hunter's  oatfit. 

HiTOHGOCK,  EoMYN. — Watcr-bottlcs  and  thermometers  for  deep-sea 
research  at  the  International  Fisheries  Exhibition  [London). 

(Science,  Angnst  10,  1883  vol.  ii,  p.  155.) 

In  this  article  is  described  the  apparatus  exhibited  by  the  United  States, 
Swedish  apparatus  devised  by  Professor  F.  L.  Ekman,  Arfwidson's  water-bottle, 
Captain  Rung's  apparatus  for  temperature,  the  Negretti  and  Zambra  ther- 
mometers, and  Commander  Magnaghi's  device  for  inverting  the  same. 

HOBNADAY,  William  T. — Mental  capacity  of  the  elephant. 

(Popular  Science  Monthly,  August,  1883,  vol.  xxiii,  No.  136,  pp.  497-509.) 
An  array  of  facts  drawn  from  the  observations  of  the  author  on  the  Indian 
elephant  to  show  the  elephant's  powers  of  observation,  memory,  and  reason, 
and  an  argument  to  show  the  possibilities  of  education  in  elephants. 

Every  boy  his  own  taxidermist. 

(Mastery,  vol.  i,  eight  chapters,  p.  I3l,  July  5, 1883 ;  p.  147,  July  12 ;  p.  167, 
July  19 ;  p.  185.  July  26 ;  p.  337,  October  4 ;  p.  353,  October  11 ;  p.  369,  October 
18 ;  p.  385,  October  25.    Illustrated  by  sixteen  figures. ) 

One  series  of  four  chapters,  describing  the  methods  employed  in  skinning, 
preserving,  mounting,  and  finishing  a  small  mammal,  and  another  treating 
of  the  same  processes  with  small  birds. 

A  review  of  Maynard's  Manual  of  Taxidermy. 

(Science,  September  7, 1883,  vol.  u,  No.  31,  p.  312.) 

liUOAS,  Fbbderio  a.— Nature's  Surgery. 

(Ward's  Natural  Science  Bulletin,  January,  1883,  p.  9.) 
Noting  instances  in  which  the  bones  of  wild  animals  had  been  broken  and 
healed. 
H.  Mis.  6»— 19 
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LuOASi  Fbedebio  a.— Our  walruses. 

(Ward's  Natural  Science  Bulletin,  January,  1883,  p.  9.) 
Note. — With  cut  of  three  Pacific  walruses  sent  to  Am.  Mas.  Nat.  Hist.,  New 
Tork.    Contains  a  criticism  on  Mr.  H.  W.  Elliott's  remarks  on  walmaes. 


Oar  osteological  department. 

(Ward's  Natural  Science  Bulletin,  January,  1883,  pp.  11  and  VSL) 
Description  of  the  skeletal  work  at  Ward's  Natural  Science  Establishmeot^ 
Bochester,  N.  T. 

— —    The  London  Fisheries  Exhibition. 

(Ward's  Natural  Science  BuUetin,  April,  1883,  p.  7. ) 

A  brief  description  of  the  exhibit  prepared  by  the  U.  S.  flah  Commiaiioii. 

How  to  skin  turtles;  with  diagrams. 

(Ward's  Natural  Science  Bulletin,  April,  1883,  p.  a) 

— -    Dental  abnormalities ;  with  cuts. 

(Ward's  Natural  Science  BuUetin,  April,  1863,  p.  8.) 

Notes  on  malformed  or  aberrant  teeth  of  woodohnok,  hog,  orang,  narwhalt 
and  gorilla. 

-^— —    The  American  Museum  of  N'atural  History. 

(Ward's  Natural  Science  BuUetin,  April,  1883,  pp.  10  and  11.) 
A  description  of  the  origin,  growth,  conteutSi  work,  and  plana  of  the  Amu 
Mus.  Nat.  Hist.,  New  Tork  City. 

— —    The  shark's  attendants ;  with  cat. 

(Mastery,  July  19, 1883,  p.  169.) 
Popular  account  of  pUot-flsh  and  remora. 

^—    How  to  mount  a  bird. 

(Sport  with  Gun  and  Bod,  pp.83S-€53.) 

Pub.  by  Century  Co.,  New  York,  1883.    With  many  iitelatlTe  iUiuttmtioDt 
from  the  Century  Magazine. 

Mbbbill,  OEOBaE  Pbbkins.— On  the  black  nodules  in  the  Mmne 
granites. 

(Proc.  Nat.  Mus.,  1883,  vol.  vi,  p.  137.) 

On  the  collection  of  Maine  building  stones  in  the  XT.  S.  l^ational 


Museum. 

(Proc.  Nat.  Mus.,  1883,  vol.  vi,  p.  165.) 


—  Preliminary  note  on  the  crystalline  schists  of  the  District  of 
Oolumbia. 

(Proc  Nat.  Mus.,  1883,  vol.TC,  p.  159.) 

—  Bibliography  of  writings  of  Dr.  Qeorge  W.  Hawes. 

(Beport  of  assistant  director  U.  S.  National  Museum  for  1882,  pp.  48-48.) 

Note  on  a  Potsdam  sandstonei  or  oonglomeratei  firom  Berks 


Oounty,  Pennsylvania. 

(Proc  U.  S.  Nat.  Mus.,  1883,  toL  V,  p.  600.) 
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'MsrbjUjj  Oeorge  Pekeins.— The  department  of  rocks  and  building 
stones,  XT.  S.  National  Museum,  1882. 

(Report  assiatant  director  U.  S.  Nat.  Mus.  for  1882  (1883),  pp.  10&-106,  112, 
113 ;  Report  Smithsonian  Institution  for  1882  (1884),  pp.  223-227,  230-231. 

Bathbun,  Biohard. — Great  International  Fishemes  Exhibition.  Lon- 
don, 1883.  United  States  of  America.  B.  Collection  of  Economic 
Crustaceans,  Worms,  Echinoderms,  and  Sponges.  By  Bichard 
Bathbun,  Curator  of  the  Department  of  Marine  Invertebrates  in 
the  United  States  I^ational  Museum.  Washington:  Government 
Printing  Office.    1883.    8vo.,  pp.  31. 

Section  of  the  oatalogne  of  the  American  exhibit  at  the  London  Fisheries 
Exhibition,  published  in  adyanoe  of  the  fhll  catalogue.  Contains  a  rename 
of  the  industries  afforded  by  the  marine  and  fresh-water  inyertebrates  (ex* 
olusiYe  of  the  moUusoa)  of  the  United  States,  based  upon  the  fishery  census 
investigations  of  1880  (pip.  3-20) ;  a  list  of  the  species  of  economic  crustaceans, 
worms,  echinoderms,  and  sponges,  and  a  list  of  the  photographic  views  illna- 
tratiye  of  the  lobster  fishery,  exhibited  at  London  (pp.  21-31). 


—  Great  International  Fisheries  Exhibition.  London,  1883. 
United  States  of  America.  G.  Descriptive  catalogue  of  the  col- 
lection, illustrating  the  scientific  investigation  of  the  sea  and  fresh 
waters.  By  Bichard  Bathbun,  Curator  of  the  Department  of  Ma- 
rine Invertebrates  in  the  United  States  N'ational  Museum.  Wash- 
ington :  Government  Printing  Office.    1883.    8vo.,  pp.  1-109. 

Section  of  the  catalogue  of  the  American  exhibit  at  the  London  Fisheries 
Exhibition,  published  in  advance  of  the  full  catalogue.  Contains  an  intro- 
duction (pp.  3-29)  discussing  the  extent  and  character  of  American  explora- 
tions, with  reference  to  the  biology  of  the  sea  and  fresh  waters  of  the  globe^ 
and  a  descriptiye  catalogue  (pp.  31-109)  of  the  articles  exhibited.  Very  full 
descriptions  are  giyen  of  the  vessels  and  of  all  the  apparatus  now  employed  by 
Americans  in  deep-sea  explorations.  The  descriptive  catalogue  is  divided 
according  to  subjects,  into  the  following  sections :  Vessels  employed  in  deep- 
sea  research ;  apparatus  for  coUecting  zoological  materials ;  accessory  appa- 
ratus used  in  connection  with  deep-sea  dredging  and  trawling ;  appliances 
for  the  examination  and  storage  of  zoological  materials ;  appliances  for  deep- 
sea  sounding ;  apparatus  for  physical  observations,  &c. ;  marine  zoological 
stations ;  maps,  models,  and  coUections  of  natural  history,  iUustrating  results 
of  explorations. 


-  The  United  States  Fish  Commission  steamer  Albatross. 

(Science,  1883,  vol.  n,  pp.  6-10,  66-72,  with  7  cuts.) 

A  popular  description  of  the  steamer  Albatross,  and  of  her  equipment  tor 
deep-sea  research. 

-  Sponge  culture  in  Florida. 

(Science,  1883,  vol.  n,  p.  213.) 

An  account  of  recent  experiments  in  growing  the  sheep's  wool  sponge  from 
cuttings  for  commercial  purposes,  as  exempUfied  by  specimens  received  at 
the  National  Museum  from  Key  West,  Florida. 
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Eathbun,  Biohabd,  and  Tabb,  B.  S.— List  of  duplicate  marine  in- 
vertebrates distributed  by  the  United  States  I^ational  Museum^ 
Series  IV,  Educational  Series  No.  2.  Prepared  by  E,  S.  Tarr,  un- 
der the  direction  of  Bichard  Bathbun. 

(Proo.  U.  S.  Nat.  Mas.,  1883,  vol.  vi,  pp.  212-216.) 

A  list  of  124  species  of  duplicate  Cmstacea,  Annelida,  Mollusca,  Tanicatay 
Mullascoida,  Echinodermata,  CcBlenterata,  and  Porifera,  selected  fiom  the 
collections  made  by  the  U.  8.  Fish  Commission  on  the  New  England  Coasty 
for  distribation  to  institutions  of  learning.  About  200  sets,  in  all,  wiU  be  pre- 
pared. 

—    The  Department  of  Marine  Invertebrates  in  the  U.  8.  I^ational 

Museum. 

(Rep.  Asst.  Director  U.  6.  Nat.  Mas.  for  1882,  1863,  pp.  27-31 ;  52;  98-103; 
Report  Smithsonian  Institution  for  1882  (1884),  pp.  145-149 ;  170 ;  21&-221.) 

Rau,  Charles. — Indian  stone  graves, 

(American  Naturalist,  vol.  XYii,  1883  (Feb.),  pp.  13(^134.) 
A  short  sketch  of  the  so-called  **  Indian  stone  graves",  frequently  found 
in  Borne  of  the  States  of  the  Mississippi  Valley,  with  interesting  description 
of  their  construction.  It  is  explained  that,  although  the  practice  of  burial 
in  stone  graves  may  belong  to  a  remote  period,  there  is  good  reason  to  believe 
that  some  of  these  graves  are  of  more  recent  date,  and  that  the  praotioe  of 
constructing  them  had  not  ceased  in  the  present  century. 

— — »  Accessions  to  the  Department  of  Antiquities  of  the  XT.  S.  Na- 
tional Museum  in  1882. 

(Bep.  Asst.  Director  U.  S.  Nat.  Mus.  for  1882  (1883;,  pp.  77-80;  Report 
Smithsonian  Institution,  for  1882  (1884),  pp.  195-198.) 

BiDOWAY,  BoBEBT. — Catalogue  of  a  collection  of  birds  made  in  the 
interior  of  Oosta  Bica,  by  Mr.  O.  0.  Kutting. 

(Proc.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  493-502.) 

An  annotated  list  of  32  species  from  the  Volcan  de  Irazh  and  33  speciea 
from  San  Jos^.    The  notes  on  habits,  color  of  eyes,  etc.,  by  Nutting. 

•  Description  of  a  new  Warbler  from  the  Island  of  Santa  Luciay 

West  Indies. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  v,  pp.  .525, 526.) 

DendroBca  adelaidof  delioata;  type.  No.  80,909,  U.  S.  Nat.  Mus.  ooU. 

—    Description  of  a  supposed  new  Plover,  from  OhilL 

(Proc.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  526,  527.) 
JSgialiiea  albidipeotua ;  type  No.  26,997,  8.  U.  Nat.  Mus. 

J  On  the  genus  Tantalus,  Linn.,  and  its  allies. 

(Proc.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  550,  551.) 

The  genus  Tantalus  restricted  to  the  American  Wood  Ibis,  the  name  Pimm 
dotanialus  being  proposed  for  the  several  Old  World  species. 

— —    Description  of  a  new  Petrel  from  Alaska. 

(Proc.  U.  S.  Nat.  Mus,,  vol.  v,  pp.  656-658.) 

(EBtrelata  fisheri,  type  No.  89431,  U.  8.  Nat.  Mus.,  from  Kodiak,  June  11, 
1682,  William  J.  Fisher,  collector. 
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BiDOWAT,  BoBEBT. — Descriptions  of  some  Birds,  supposed  to  be  aude^ 
scribed,  from  the  Commander  Islands  and  Petropaulovski,  collected 
by  Dr.  Leonhard  Stejueger,  U.  S.  Signal  Service. 

(Proc.  U.  8.  Nat.  Mus.,  vol.  vi,  pp.  90-9G.) 

(1)  HaliaSlushypoletiCWi  Stejueger y  MS, ;  (2)  Acroecphaluedyhowahil,  Stejneger, 
MS. ;  (3)  AnorihurapallescenSj  Stejneger.  MS. ;  (4)  Eirundoeaturatay  Stejnegory 
MS.    The  type  specimens  of  all  in  the  National  Museum  collection. 

On  the  probable  identity  of  Motacilla  ocularis,  Swinhoe,  and 

M.  amurensis,  Seebohm,  with  remarks  on  a  supposed  species,  M. 
blakistoni,  Seebohm. 

(Ppoc.  U.  8.  Nat.  Mus. ,  vol.  vi.  pp.  144-147. ) 

Based  principally  upon  specimens  coUected  on  Bering  Island,  Kamtschatka, 
by  Dr.  L.  Stejneger. 

Descriptions  of  some  Kew  Birds  from  Lower  California,  col- 


lected by  Mr.  L.  Belding. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  154-156. ) 

(1)  Lopkophane$  inomatua  oineraacenB  ;  (2)  PBaltriparu$  grinda,  Belding,  MS.f 
(3)  Junco  hairdi,  Belding,  MS. 

—  Anthus  cervinus  (Pallas)  in  Lower  Oalifornia. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  156, 157.) 

A  specimen  (No.  89,799,  U.  S.  Nat.  Mus.)  shot  by  Mr.  L.  Belding  at  San  Jo66 
del  Cabo,  January  6,  1883. 

—  Note  on  Morula  confinis  (Baiid). 

(Proc.  U.  8.  Nat.  Mus. ,  vol.  vi,  pp.  158, 159. ) 

Two  additional  specimens  collected  by  Mr.  Belding  at  Itagima,  Lower  Cali- 
fornia, early  in  February,  1883,  fully  confirm  the  validity  of  the  species,  the 
tyx>e  specimen  of  which,  collected  at  Todos  Santos,  in  1860,  had  remained 
unique  for  twenty-three  years. 

On  Leconte's  Bunting  {Cotumiculus  lecontei)  and  other  Birds 


observed  in  Southeastern  Illinois. 

(Bull.  Nutt.  Orn.  Club,  Jan.,  1883,  vol.  viii,  p.  58.) 

—  The  Scissor- tail  {Milvulus  forficattia)  at  Norfolk,  Va. 

(Bull.  Nutt.  Om.  Club,  Jan.,  1883,  vol.  vin,  p.  59.) 
Based  upon  specimen  No.  85,934,  U.  S.  Nat.  Mus. 

—  On  some  Eemarkable  Points  of  Belationship  between   the 


American  Kingfishers. 

(Bull.  Nutt.  Om.  Club,  Jan. ,  1883,  vol.  viii,  p.  59. ) 

Based  entirely  upon  specimens  in  the  National  Museum  oolleotion. 

—    Oeographical  variation  in  size  among  certain  Anatid®  and 


Gruidffi. 

(Bull.  Nutt.  Cm.  Club,  Jan.,  1883.  vol.  viii,  p.  62.) 

Refers  to  the  larger  size  of  American  specimens,  as  compared  with  Eoro- 
X)ean  examples  of  the  same  species,  and  to  several  exceptions  to  the  supposed 
law  of  increase  of  size  to  the  northward. 

—    IN'otes  upon  some  Bare  Species  of  ^Neotropical  Birds. 

(The  Ibis,  fifth  series,  Oct.,  1883,  vol.  iv,  pp.  399-401.) 

These  species  noticed  are  (1)  Harporhynohus  ooellatu9,  Scl.,  (2)  Pyranga  ery- 
ikroeephala  (Sw.),  (3)  Zonotrichia  qninquestriata,  Scl.  &  Salv.,  (4)  Peucad  nolo*' 
Udat  Scl.  &  Salv.,  (5)  Contopue  oohraceu8,  Scl.  &  Salv.,  and  (6)  PanypHla  cay- 
eiraeiMM  (Om).  None  of  these  are  in  the  National  Museum  collection,  the 
■pecimens  being  borrowed  for  study. 
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BiDGWAY,  BOBEET. — (Letter  to  the  editors  of  "  The  Ibis,''  conceiriitig 
the  National  Museum  exhibit  of  North  American  Fish-eating  and 
Aquatic  Birds  at  the  Oreat  International  Fisheries  Exhibitioni 
London.) 

(The  Ibis,  fifth  series,  October,  1883,  vol.  iv,  pp.  578-680.) 

Great    International    Fisheries    Exhibition;    London,    1883. 

United  States  of  America.  (0.)  Catalogue  of  the  Aquatic  and 
Fish-eating  Birds  exhibited  by  the  United  States  National  Museum. 
Washington :  Government  Piiuting  Office,  1883.    8vo,  pp.  1  -46. 

(The  condition  of  the  department  of  birds  in  the  U.  S.  National 


Museum  in  1882.) 

(Repbrt  Asst.  Director  U.  S.  Nat.  Mas.  for  1882  (1883),  pp.  13-17;  53-66, 
83-86:  Report  Smithsonian  Institution  for  1882  (1884),  pp.  13^135;  171-174; 
201-204.) 

(See  also  papers  by  L.  Beldino  and  C.  C.  Nuthng.) 

BiLEY,  Chables  v.*    Emulsions  of  petroleum  as  insecticides. 

(Scientific  American,  Jan.  6, 1883.) 

Ifotice  of  experiments  made,  in  1882,  in  the  nse  of  emulsions  of  kerosene  oil 
to  kill  insects  injurious  to  orange  trees;  report  of  H.  G.  Hubbard  upon  ex- 
periments made  by  him;  critical  review  of  S.  F.  Cbapin's  "scale-insects  on 

deciduous  and  ornamental  trees"  (Pacific  Rural  Press, ,  1882) ;  effect  of 

pure  kerosene,  of  emulsions,  and  of  lye  upon  trees. 

— —    An  internal  Mite  in  Fowls. 

(Rural  New-Yorker,  Jan.  13,  1883.)  (Amer.  Naturalist,  Apr.,  1883,  xvn, 
pp.  422,423.) 

Discovery,  by  T.  Taylor,  of  mites  determined  as  Cytoltiohua  sarooptoidM,  by 
Riley,  lining  the  interior  membranes  of  fowls ;  habits  and  ravages  of  this  mite 
in  Europe. 

-^— •    A  new  Enemy  to  Wax  Beans. 

(Rural  New-Yorker,  Jan.  13,  1883.) 

Reprint,  entitled  **Ep%ladina  oorrupta  as  an  ix^urious  insect."  (Amer.  Nat- 
uralist, Feb.,  1883,  xvu,  pp.  198-199.) 

Extract  from  letter  of  Prof.  O.  H.  Stone,  on  the  food-plants,  habits,  and 
ravages  of  Epilacknn  oorrupta;  geographical  distribution  of  this  beetle. 

«-^—    The  Lignified  snake  of  Brazil.    An  explanation  of  the  phe- 
nomenon. 

(Evening  Star  [Washington,  D.  C],  Jan.  20, 1883.) 

Reprint,  entitled  The  Lignified  Snake  of  Brazil.  (Scientific  American  Sup- 
plement, Feb.  17,  1883.) 

Discussion  of  a  specimen  of  problematical  character  supposed  to  be  a  ligni- 
fied snake,  but  believed  by  author  to  be  the  burrow  of  a  larva  under  bark; 
notice  of  writings  on  the  subject ;  frequency  with  which  the  true  nature  of 
natural  objects  is  mistaken ;  letter  from  J.  H.  Hutchins,  accompanying  a  gaU 
of  Ceoidomyia  vifis-pomum  mistaken  for  a  hybrid  finiit. 

— —    Pyrethrum,  an  important  insecticide. 

(Prairie  Farmer.  Jan.  27,  1883.) 

History  of  the  general  introduction  of  pyrethrum  plants  into  cultivation; 
method  of  growing  the  plants  and  of  preparing  the  pyrethrum  for  nse  as  an 
insecticide ;  experience  in  the  cultivation  of  the  plants. 

*  This  bibliography  was  ohiefiy  prepared  by  Mr.  B.  Peokman  Mann. 
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BHiBYi  Ghables  Y. — Utilization  of  ants  in  horticaltare. 

(Scientifio  Amer.,  Jan.  27,  1883.) 

Abstract  of  C.  J.  Macgowan's  *^  Utilization  of  Ants  as  Insect  Destroyers  in 
China''  (North  China  Herald,  April  4,  1882),  and  of  H.  C.  MoCook's  "Ants  as 
beneficial  Insecticides''  (Proo.  Acad.  Nat.  Sci.,  Philad.,  1882,  pp.  263-271), 
with  additional  matter ;  notices  of  published  accounts  of  ants  which  con- 
struct  nests  on  plants,  especially  of  AzUea  mirabilia  on  Ceeropia  trees  in  Soath 
America ;  possibility  that  the  introduction  of  ants  into  this  country  might 
involye  objectionable  consequences;  probability  that  ants  would  not  be  of 
aerrice  in  protecting  orange  trees  from  the  scale  insects  which  mainly  ii^nra 
those  trees  in  this  country. 

New  lists  of  North  American  Lepidoptera. 

(Amer.  Naturalist,  January,  1883,  xzvn,  pp.  80-82.) 

Reviews  of  the  Brooklyn  Entomological  Society's  **  Check  List  of  the 
Macro-lepldoptera  of  America,  North  of  Mexico.  Brooklyn,  N.  T.,  January, 
1882;"  C.  H.  Femald's  *^ASyuouymical  Catalogue  of  the  described  ToririMa 
of  North  America,  North  of  Mexico"  (Trans.  Amer.  Entom.  Soo.,  May-July, 
1882,  X,  pp.  1-64) ;  and  A.  R.  Grote's  <*  New  Check  List  of  North  American 
Moths.  [N.  Y.],  May  [Aug.],  1882 :"  remarks  upon  the  rules  of  nomenclature 
adopted  in  these  works ;  faults  found  in  Grote's  work ;  notice  of  B.  Gerhard's 
"  Systematisches  Venseichniss  der  Macro-lepidopteren  von  Nord-Amerika. 
Lpz.,  1878." 

The  "  Cluster  Fly  » 

(Amer.  Naturalist,  January,  1883,  XTii,  pp.  82-83.) 

Abstract  of  communications  by  W.  H.  Dall  and  F.  Baker  to  the  Biological 
Society  of  Washington,  D.  C,  on  the  habitof  a  fly,  resembling  the  house-fly, 
of  collecting  in  swarms  or  clusters  in  houses  in  winter ;  determination  of  the 
species  as  Pollenia  rudis,  Fabr.;  synonymy  of  this  fly ;  little  known  of  the 
larval  habits  and  deyelopment  of  the  species  of  PoUenia;  accounts  and  at- 
tempted explanations  of  the  swarming  of  other  Diptera. 

Reprint  (Prairie  Farmer,  December  23,  1882). 

— ^-^    Naphthaline  cones. 

(Amer.  Naturalist,  January,  1883,  xvii,  pp.  83-84.) 

Remarks  supplementary  to  author's  '*  Naphthaline  Cones  for  the  protection 
of  Insect  Collections "  (Amer.  Naturalist,  May,  1882,  xvi,  pp.  409-^10),  in 
reply  to  C.  A.  Blake's  objections ;  author's  former  criticism  in  the  main  main- 
tained ;  Blake's  naphthaline  cones  stain  the  paper  lining  of  boxes,  and  seem 
to  destroy  mites  and  Psoci  very  soon,  but  to  have  little  effect  on  Dermeaiida, 

Spread  of  the  12-punctirred  Asparagus  Beetle. 

(Rural  New-Torker,  Jan.  13, 1883,  xvu.)  (Amer.  Naturalist,  Feb.,  1883,  xvn, 
p.  199.) 

Increasing  destructiveness  of  Crioceris  duodeoimpunototo,  recorded  by  O. 
Lugger  to  have  been  introduced  near  Baltimore,  Md.,  from  Europe ;  descrip- 
tion of  the  imago  of  this  species  as  compared  with  that  of  C.  aaparagi, 

Hibernation  of  the  Cotton  Worm. 

(Scientific  Amer.,  Feb.  3,  1883.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement 
of  Science,  at  Montreal,  Aug.,  1882;  psoof  of  the  hibernation  of  AleHa  xyUna 
as  a  moth,  and  of  the  perpetual  existence  of  the  species  in  Florida^ 

(Also,  under  title  of  **  The  hibernation  of  Aletia  xylina  (Say)  in  the  United 
States  a  settled  fact."  Proc.  Amer.  Assoc.  Advanc.  Sci.  for  1882,  xxzi,  pp. 
466-469.) 
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BiLEY,  Charles  Y. — Entomological  Kotes.    Phylloxera  laws. 

(Rural  New-Yorker,  Feb.  27,  1883.) 

Adoption  by  Belginm  of  the  rules  of  the  International  Convention  of  Berne, 
relative  to  the  prevention  of  phylloxera  ravages ;  abstract  of  those  rules. 

■  '  Trogoderma  tarsals  as  a  museam  pest. 

(Amer.  Naturalist,  February,  1883,  xvu,  p.  199.) 

Notice  of  F.  H.  Snow's  **A  new  Museum  Pest,  Trogoderma  iarsale,  Mela." 
(Psyche,  June,  1882,  iii,  pp.  351-352),  with  remarks  on  the  abundance  and 
ravages  of  Trogoderma  tarmle,  and  the  habits  of  its  larva  *'  in  the  field.'* 

-  Natural  sugaring. 

(Amer.  Naturalist,  February,  1883,  xvii,  pp.  197-198.) 
Excessive  and  wide-spread  abundanpe,  in  1882,  on  sycamore  trees  }iPlaia' 
niM]  of  LachnuB  platanioola  n.  sp.;  description  of  this  species;  attraction  of 
great  numbers  of  insects  to  its  saccharine  exudations,  and  growth  of  >FWaMi^ 
BoUdna  upon  these  exudations ;  the  conditions  which  permit  the  sudden  and 
excessive  increase  of  a  given  species  of  insect  are  often  widely  prevalent. 

Epilachna  conrupta  as  an  injurious  insect. 

(Amer.  Naturalist,  Feb.,  1863,  xvn,  pp.  198-199.) 

Extract  from  letter  of  G.  H.  Stone  on  the  food-plants,  habits  and  ravagea 
of  Epiladhna  corrupta;  geographical  distribution  of  this  beetle. 

Notice  of  an  **  Illustrated  essay  on  the  Koctuidcd  of  North 

America." 

Bull.  Brooklyn  Entom.  Soc,  Feb.,  1883,  V,  pp.  77-79.) 

Also  separate.    4  p.,  O. 

Critical  review  of  A.  R.  Grote's  ''  lUustrated  Essay  on  the  Noctfiddm  of  North 
America,  ...  1883" ;  the  matter  of  Grote's  work  chiefly  second-hand  and  mnc^ 
of  it  false ;  citation  and  criticism  of  false  and  erroneous  passages. 

-^—    Dipterous  enemies  of  the  Phylloxera  vastatrix, 

(Canadian  Entomologist,  Feb.,  1883,  xv,  p.  39.) 

Crit.  rev.  of  T.  W.  Fyles'  "Description  of  a  Dipterous  Parasite  of  Phylloj^ 
era  vastatrix**  (Canadian  Entomologist,  Dec,  1882,  xiv,  pp.  237-239;)  the  char- 
acters given  of  DiplosU  grassator  are  not  suflScient  to  distinguish  the  species ; 
the  galls  of  Phylloxera  vasiatrix  are  inhabited  by  another  enemy,  named  Lea' 
oopi8  phylloxerce  in  author's  MS. ;  comparison  of  larvsB  and  pupsB  of  theee  two 
Diptera. 

-  Food  habits  of  Megilla  maculata, 

(American  Naturalist,  March,  1883,  xvii,  pp.  322-323.) 

Summary  of  S.  A.  Forbes's  observations  upon  the  food  of  Megilla  laaeulaUif 

with  statement  of  the  rtasnlts  of  the  author's  and  other  observations  on  thia 

subject,  showing  that  the  sx>ecies  is  vegetarian. 

——    Jumping  seeds  and  galls. 

(Sci.  Amer.,  Apr.  14,  1883.) 

A  paper  read  before  the  Biological  Society  of  Washington,  D.  C,  Nov.  84, 
1882  (Reprint,  Proc.  U.  8.  Nat.  Mus.,  May  12,  1883,  pp.  632-635). 

Figures  of  larva,  pupse,  and  imago  of  Carpocapsa  salHtanSy  wilAi  figure  and 
description  of  seeds  inhabited  by  the  larva  of  this  moth,  and  description  of 
the  plant  bearing  these  seeds ;  vernacular  names  of  the  plant  and  insect ; 
transformations  of  the  insect ;  movements  imparted  by  this  insect  to  the  seeds 
containing  it,  and  by  Cynips  9altatoriu$  to  the  galls  of  the  Cynipa. 
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SiiiBT,  Charles  V. — Mosquitoes  vs.  malaria. 

(Sci.  Amer.,  Apr.  14,  1883.) 

Reprint  (Am.  Naturalist,  May,  1883,  xvii,  p.  549). 

Statement  and  criticism  of  the  views  of  Dr.  A.  F.  A.  King,  in  sapport  of  the 
thesis  that  malarial  disease  is  the  result  of  inoculation  of  the  body  with 
malarial  poison  by  the  bites  of  insects ;  citation  of  twenty  correspondencea 
in  the  conditions  affecting  the  prevalence  of  mosquitoes  ICulex"]  and  malarial 
disease. 

•-    Larval  stages  and  habits  of  the  Bee-fly  Hirnwneura. 

(Science,  April  27,  1883,  i,  pp.  332-334,  3  fig.) 

Summary  of  the  life-history  of  Hirmoneura  ohaouroy  condensed  from  A. 
Handlirsch's  "Die  Metamorphose  und  Lebensweise  von  Hirmoneura  ohacura 
Meig."  .  .  .  (Wiener  Entom.  Zeit.,  Sep.,  1832,  i,  pp.  224-228  [Jan.,  1883,  ii,  pp. 
11-15,  pi.  1]),  and  Dr.  F.  Braner's  ''Erganzende  Bemerkungeo"  .  .  .  (op.  cii,y 
Feb.,  1883,  ii,  pp.  25-26),  with  figures  of  the  several  stages  of  this  fly ;  corre- 
spondence of  the  structure  and  early  history  of  the  larva  with  the  author'a 
predictions  in  reference  to  the  larvsD  of  BomhylUdoB. 

■  The  food  relatioDS  of  the  CaraMdod  and  CoccinellidcB. 

(Amer.  Naturalist,  April,  1883,  xvii,  pp.  417-419.) 

Summary  of  the  general  conclusions  arrived  at  in  S.  A.  Forbes'  [''The  food 
relations  of  the  Carabida  and  Coccinellidcd"  (Bull.  No.  6  of  111.  State  Laboratory 
of  Nat.  Hist.,  Jan.,  1883)],  in  regard  to  the  proportionate  amount  of  varioua 
animal  and  vegetal  ingredients  in  the  food  of  Carahidas  and  Cocdnellidat;  cor- 
respondence of  the  structure  of  the  mandibles  of  Carabida  with  the  nature  of 
their  food. 

Possible  Food-plants  of  the  Cotton- worm. 

(Amer.  Naturalist,  April,  1883,  xvn,  pp.  421-422.) 

Notice  of  Dr.  J.  S.  Bailey's  '*Al4siia  argillacea  HUbn."  (PapiUo,  Nov.-Dec.,. 
18(^,  ii,  p.  189) ;  occurrence  of  newly  issued  images  of  Aleiia  xylina  at  Kamer, 
N.  T.,  7th  and  8th  Oct.,  1882,  seeming  to  prove  that  the  larva  of  this  insect 
may  feed  upon  some  genus  of  plants  other  than  Gossjfpium  in  the  Northern 
States. 

Agroiis  messoHa  Harr.  vs.  Agrotis  scandens  Eiley. 

(Amer.  Naturalist,  April,  ISas,  xvii,  p.  422,  2  fig.) 

Crit.  rev.  of  A.  R.  Grote's  "Note  on  Agrotis  repentia'*  (Papilio,  September, 
1881,  V.  1,  pp.  126-128),  and  of  his  ''New  Check  List  of  North  American 
Moths,  .  .  .  1882,"  in  regard  to  the  synonymy  of  Agrotis  lyoarumj  A,  re- 
jMiit{«,  and  A,  oodiraniiy  all  of  which  are  the  same  as  A,  messoria;  A,  scandens 
is  a  distinct  species ;  figures  of  larvse  and  images  of  the  two  species,  and 
comparison  of  the  images. 

Prevalence  of  the  Screw- worm  in  Central  America. 

(Amer.  Naturalist,  April,  1883,  xvu,  p.  423.) 

Extract  from  a  letter  of  J.  E.  Zeledon  on  the  abundance  and  ravages  of  Xii- 
cUia  maoellaria  and  related  flies  in  Costa  Rica. 

Dried  Leaves  as  Food  for  Lepidopterous  LarvsB. 

(Amer.  Naturalist,  April,  1883,  sVu,  pp.  423>424.) 

Beview  of  A.  H.  Mundt's  ''New  Method  of  Feeding  Larvfe ''(Papilio,  January^ 
1883,  ill,  pp.  25-26) ;  larva  of  PapiUo  orosphontea  and  Apatura  olyton  sucoees- 
Ailly  fed  on  leaves  dried  when  gathered  and  moistened  when  to  be  used ;  di- 
reetions  for  this  process  and  suggestion  of  improvement  upon  it ;  larvie  suo- 
ceasfuDy  fed  upon  fresh  leaves  transported  ^m  a  distance  under  pressure. 
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BiXEY,  Gharles  Y. — ObservatioDB  on  the  Fertilization  of  Tucca  andcm 
structural  and  anatomical  Peculiarities  in  Pranuba  and  Pradaxus. 

(Pioc.  Amer.  Abso.  Adyanc.  Sci.  for  1882,  1883,  xxxi,  pp.  467-468.  (Gar- 
denen*  Monthly,  April,  1883,  pp.  118-119.) 

Abstract  of  a  paper  read  at  the  Montreal  meeting  of  the  American  AaBOoia. 
tion  for  the  AdyancemeDt  of  Science,  »—  Angnst,  1882;  description  of  the 
manner  in  which  Frcnuba  ffuecaseUa  gathers  the  poUen  in  flowers  of  Fucos; 
the  work  of  this  insect  is  necessary  to  the  fertilization  of  the  capsular  spedes 
of  Tucoa,  the  irregolarity  of  whose  fruit  is  due  to  its  punctures;  description 
of  the  egg  and  of  the  manner  of  oyiposition  of  this  insect. 

— —    Oluster-Flies. 


(Proc.  U.  8.  National  Museum,  May  12,  1883,  pp.  636-^37.) 
Paper  read  before  the  Biological  Society  of  Washington,  D.  C.    CoTering 
the  same  ground  in  detail  as  the  abstract  given  in  Amer.  Naturalist,  January, 
1883.    Appears,  by  error,  as  a  part  of  a  '*  note  on  duster-flies  "  by  W.  H.  Dall, 
the  quotation  marks  being  omitted. 

—  Elephantiasis,  or  Filaria  disease. 

(Science,  May  18,  1883,  i,  pp.  419-421,  with  fig.) 

Criticism  of  the  views  of  Dr.  A.  F.  A.  King,  set  forth  in  [author's]  "Mos- 
quitos  vs.  Malaria"  (Amer.  Naturalist,  May,  1883,  zvii,  p.  549),  and  notioeof 
the  writings  of  Dr.  P.  Manson  and  others  on  the  connection  of  Culex  mo9qwUa 
with  the  life-history  of  Filaria  8anguini§'h4)mini9f  and  on  the  production  of 
elephantiasis  and  related  diseases  by  the  Filaria, 

—  N'umber  of  Molts  and  Length  of  Larval  Life  as  influenced  by 
Food. 

(Ainer.  Naturalist,  May,  1883,  xvii,  pp.  547^548.) 

Remarks  on  the  variability  in  habits  as  in  characters  of  insects;  periods 
and  number  of  molts  observed  in  larv»  of  Tenebrio  moZttor,  T.  oftsoums,  and 
Trogoderma  tarsale  ;  conclusion  that  insufiBcient  nutrition  retards  development 
and  occasions  frequent  molting. 

—  The  new  Classification  of  the  Goleoptera  of  IN'orth  America. 

(Amer.  Naturalist,  June,  1883,  xvii,  pp.  660-661.) 

Notice  of  J.  L.  Le  Conte  and  G.  H.  Horn's  ''Classification  of  the  Goleoptera 

of  North  America.    .    .    1883." 


-  A  pretty  and  unique  gall-making  Tortricid.  • 

(Amer.  Naturalist,  June,  1883,  xvn,  p.  661,  fig.  1.) 

Description  and  figure  of  imago  of  Orapkoliika  ninana  n.  sp.,  reaxed  finom 
galls  found  on  stems  of  Acacia  ^{ioina^ in  Arizona. 

-  Synopsis  of  the  K.  A.  Heliothinoe. 

(Amer.  Naturalist,  June,  1883.  xvii,  pp.  662-663.) 

Review  of  J.  B.  Smith's  "  Synopsis  of  the  N.  A.  Heliothinn"  (Trans.  Amer. 
Entom.  Soo.  for  1882,  z,  pp.  205-255,  pi.  vii,  viii) ;  nature  of  the  generic  char- 
acters  of  Nootuida;  neglect  of  these  characters  by  A.  B.  Orote. 

-  Protection  of  Insect  OoUections. 

(Amer.  Naturalist,  June,  1883,  xvn,  pp.  663-664.) 

Statement  of  the  power  of  Dermestid  larvn  to  endure  the  effects  of  certain 
insecticides,  and  of  the  requisites  more  important  than  the  use  of  inaeotioidee 
ior  the  protection  of  collections  from  pests ;  seasons  in  which  eolleotions  an 
jaost  endangered. 
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BiLEY,  Chaeles  v.— The  «  Pine  Moth  of  Nantucket » 

(Amer.  NatnraliBt,  Jane,  1883,  xvn,  pp.  665-666.) 

Notice  and  crit.  rev.  of  S.  H.  Scndder's.  **  [The  Pine  Moth  of  Nantaoket. 
...  A.  Williams  &  Co. ,  Boston^  1883]  " ;  Retinia  fruatrana  considered  to  be 
widely  distribnted,  wherefore  the  suggested  means  against  it  lose  much  of 
their  efficacy ;  number  of  broods  of  this  species ;  principles  on  which  popular 
names  for  ix^urioos  larvie  should  be  chosen. 

Insect  Plagues.  Locusts,  Saw- Worms,  and  Caterpillars  in  Kew 
England.  Professor  Eiley's  proposals  to  exterminate  them.  Prac- 
tical Advice  to  Farmers  and  Woodmen. 

(Boston  Herald,  July  22, 1883.) 

Newspaper  interview,  in  which  the  author  treats  of  the  ravages  of  and 
means  against  Caloptenvi  atlantiSy  NemaiiiB  erichioniif  and  Orgjfia  UuoMUgma^ 

A  unique  and  beautiful  Noctuid. 

(Amer.  Naturalist,  July,  1883,  xvu,  pp.  788-790,  with  fig.) 
Figure  of  imago  of  Cirrhophanu%  triangulifer;  description  of  its  generic  char- 
acters and  discussion  of  its  affinities :  criticisms  of  A.  R.  Grote's  writing  on  the 
species ;  its  probable  habits ;  synonyms  of  this  species,  and  statement  of 
circumstances  attending  the  original  description  of  it ;  inference  from  straot- 
ure  as  to  larval  habit. 

Insects  affecting  stored  rice. 

(Amer.  Naturalist,  July,  1883,  xvii,  p.  790.) 

List  of  insects,  mostly  Coleoptera  ( Tenebrio  moliior,  T.  ohscuru$f  Murmidim9 
cvalitf  DrogoHia  manritoiiioa,  CaUmdra  orjfzcBf  Silvanut  wrinametuiBf  AUagmtu9 
megaUfmaf  Lepitma  $acoharina)f  found  in  a  lot  of  damaged  rice  from  the  Chi- 
nese centennial  exhibit  in  the  National  Museum ;  two  species  of  these  are 
carnivorous. 

Hyper-metamorphoses  of  the  Meloida. 

(Amer.  Naturalist,  July,  1883,  xvn,  pp.  790-791.^ 

Proposal  of  simpler  and  more  natural  terms  than  heretofore  used  to  deaig- 
nate  the  successive  stages  of  development  of  larvse  in  Melaidof.  ( IHunguUn  ^ 
Ist  larval  stage ;  Caraboid  =2d  larval  stage ;  Searahaoid  =r  3d  and  4th  larval 
stages ;  Coarototos  5th  larval  stage ;  Sooljftoid  =  6th  larval  stage. ) 

Hackberry  Psyllid  galls. 

(Canadian  Entomologist,  August,  1883,  xv,  pp.  157-159,  figs.  6-7.) 
Critical  review  of  T.  W.  Fyles'  "  The  Parasite  of  Phjflloxera  vaaiatrix,  and 
the  Gall  Insect  of  the  Nettle  Tree"  {op.  ciU,  May,  1883,  zv,  pp.  8^-84);  PhyU 
looDera  vaatatrix  has  many  parasites  and  Ctlti*  is  attacked  by  many  species  of 
gall-insects ;  description  of  characters  of  PachypsifUa  n.  gen. ;  figures  of  galls 
of  Paokypaylla  t€nu$ta  and  P.  oeliidia-fMLmmaj  to  the  latter  of  which  speoiea 
belongs  the  insect  described  in  Fyles'  ''Notes  on  a  Oall  Mite  of  the  Nettle 
Tree,  CelUs  oeddmUHU"  (op.  oiU,  Oct.  (872,  xiv,  pp.  198-199);  Peylla  oeMdU- 
grand%9  =  Paokypaylla  venusta;  derivation  and  orthography  of  the  generic  term 
CelU9. 

Some  recent  discoveries  in  reference  to  Phylloxera. 

(Science,  September  7, 1883,  u,  p.  336.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement 
of  Science,  at  Minneapolis,  August,  1883 ;  summary  statement  of  the  cycle  of 
development  in  the  genus  Phylloxera  ;  variation  of  development  in  the  same 
genus ;  character  of  the  gall  of  P.  aptnoBa  and  place  of  deposit  of  the  impreg- 
nated egg  of  this  species.  But  two  generations  annually,  the  second  giving 
the  sexes  and  the  impregnated  egg  passing  the  summer,  fall,  and  winter. 
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JBiLEY,  Oharles  v.— The  Psyllida  of  the  United  States. 

(Soience,  September  7, 1883,  ii,  p.  337.) 

Abstract  of  paper  read  before  American  Association  for  the  Advanc 
of  Science,  at  Minneapolis,  August,  1883 ;  list  of  new  genera  species  of  Pt 
described  in  the  paper,  and  of  their  respective  food-plants,  with  general 
raent  of  the  character  of  the  egg  and  larva  in  this  family. 

Improved  method  of  spraying  trees  for  protection  againi 

sects. 

(Science,  September  14,  1883,  n,  p.  378.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancen 
Science,  at  Minneapolis,  August,  1883;  description  of  principles  emboc 
apparatus  devised  at  the  U.  S.  Department  of  Agricnltare  for  spraying 
with  insecticides  from  the  ground. 

—  The  old,  old  qaestion  of  si)ecie8. 

( Amer.  Naturalist,  September,  1883,  xvn,  p.  975. ) 

Comments  upon  a  discussion  between  H.  A.  Hagen  and  W.  H.  Edwt 
to  the  number  of  North  American  species  of  Papilio  of  the  F.maehatmi 
the  views  of  both  parties  extreme ;  views  of  the  author  in  regard  to  tl 
mature  of  species. 

—  Myrmecophila. 

(Amer.  Naturalist,  September,  1883,  xvn,  pp.  965-976.) 
Record  of  recent  captures  of  Mifrmeoopkila  in  Oregon  and  in  District 
lumbia,  and  reference  to  records  of  former  captures  in  United  State 
habits  of  the  genus  the  same  in  this  country  as  in  Europe. 

•^—    Salt-water  Insects  used  as  food. 

(Amer.  Naturalist,  September,  1883,  xvn,  pp.  976-977. ) 
Occurrence  of  a  species  of  Ephydra^  supposed  to  be  E,  hiant,  in  Lafe 
scoco,  in  Mexico ;  E.  gracilis  found  in  Great  Salt  Lake,  Utah,  and  B.  e 
ntca  in  lakes  in  California ;  account  given  by  W.  H.  Brewer  of  themai 
which  the  last-mentioned  species  is  gathered  and  used  for  food  by  the  Ii 
living  near  Mono  Lake. 

•^—    Food-plants  of  Samia  cynthia. 

(Amer.  Naturalist,  September,  1883,  xvn,  p.  977.) 

Review  of  H.  H.  Biruey's  *'  Samia  cynthia  feeding  on  the  Sassafras  and 
tree ''  (Amer.  Naturalist,  August,  1883,  xvii,  p.  879) ;  list  of  plants  on 
Samia  cynthia  has  hitherto  been  found  feeding ;  some  of  these  are  the  fa 
food-plants  of  Callosamia  promethea, 

— ^—    Steganoptycha  claypoleana. 

(Amer.  Naturalist,  Sep  tern  oer,  1883,  xvn,  p.  978.) 

Description  of  the  imago  of  Steganoptycha  cHaypoUana  Riley,  in  comp 

with  that  of  Froteoteras  aeeoulana  Riley ;  notes  on  the  habits  of  both  s 

with  larval  differences  they  exhibit. 

•^—    A  parasite  of  the  Gabbage-worm. 

(Rural  New  Yorker,  October  6,  1883. 

Letter  from  J.  H.  B ,  with  answer ;  parasitiam  of  Pienmdku 

mm  in  larvie  and  pupie  of  Pieris  [rapes']. 

'         The  Handmaid  moth. 

(Rural  New  Yorker,  October  13;  1883.)         » 

Answer  to  inquiry  of  H.  B.  S ;  description  of  larva,  pupa  and 

of  Datana  miiii«(ra,  from  hickory  and  walnut  trees,  and  of  a  pfaytophag 
liety  of  the  larva  itom  apple  and  other  trees;  habita  of  the  larvn ;  tl 
TB  unusually  numerous  In  1883. 
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BiLET,  Charles  Y.— The  Potato-stalk  Borer. 

(Rnial  New  Yorker,  October  20,  1883.) 

Letter  from  S.  C.  R ,  with  answer;  habits  of  and  means  against  Qa/r^ 

fpuL  niiela;  description  of  imago  of  this  species;  means  against  Paria  ater^ 
rima,  Hetenupis  pubeioem,  and  other  Chrysomelid  lanrss  ix^Jnrions  to  the 
roots  of  strawberry  plants. 

Becent  advances  in  horticnltural  entomology.    .    .    . 

(Rural  New  Yorker,  October  20,  1883.) 

Stenographic  report,  by  H.  H-  ,  of  an  address  delivered  by  C.  Y.  Riley 

before  the  American  Pomological  Society,  at  Philadelphia,  September  (13), 
1883;  discussion  of  measures  recommended  for  adoption  to  prevent  the  ravages 
of  insects  injurious  to  horticulture,  especially  of  Carpjcapaapomonella  and  Con- 

» 

otraekelu$  nent^har;  correction  of  popular  statements  in  regard  to  the  ovipo- 
sition  of  Saperda  bivitiata  and  Bemheda  marginata;  advance  in  knowledge  of 
the  life-history  of  Apkididcf  and  in  the  development  of  machinery  for  the  ap- 
plication of  poison  sprays  to  plants;  relative  value  of  the  principal  insecti- 
cides now  in  use. 

Od  a  gall-making  genus  of  ApionifUB. 

(Bull.  Brooklyn  Entom.  Soc,  October  1883,  vi,  pp.  61-^.) 
List  of  gall-making  Coleoptera  hitherto  found  in  North  America;  desciip- 
tion  of  the  new  genus  Po^j)faii,and  of  the  gall  and  imago  of  P.  gaUioola  n. 
sp.,  found  on  twigs  of  Pinu$  inopa;  probable  life  habits,  inquilines,  and  para- 
site of  this  insect. 

\Un%ted  States]  Department  of  Agriculture — Entomologist^  1883 
(0.  Valentine  Biley).  Beport  of  the  entomologist.  (Bept.  [U.  S.] 
Gommiss.  Agricaltnre  for  1883.) 

Separate,  author's  ed.,  entitled  *'  Report  of  the  Entomologist,  Charles  Y.  Riley, 
^.  A.,  Ph.  D.,  for  the  year  1883.''  From  the  Annual  Report  of  the  Department  of 
Agriculture  for  the  year  1883.  Issued  October  31,  18^3.  Wash.,  [Oct.  31],  1883. 
-t^  p.  cover  -f  t.  p.,  5  p.  +  p.  99  -  180  +  2  -f  6  +  pp.,  13  pi.,  O. 

Consists  of  an  ''Introduction"  (p.  99-101),  giving  a  sketch  of  the  report 
and  of  the  work  of  the  entomological  division  and  its  assistants  and  agents 
during  the  past  year ;  and  of  chapters  to  be  cited,  unless  otherwise  indicated, 

under  the  name  of  C.  Y.  Riijey  as  author,  bearing  the  following  titles : 

Silk-worm  notes  (pp.  101-107).  —  Cabbage  worms  (pp.  107-138 ;  pi.  1,  10, 
11 ;  pi.  12,  fig.  1-2).  —  Packard,  A.  S.,  jr.  Report  on  the  causes  of  destruc- 
tion of  evergreen  forests  in  Northern  New  England  and  New  York  (pp.  138- 
151;  pi.  3, 13).  —  HuBBABD,  H.  G.  Report  of  progress  in  experiments  on 
scale  insects,  with  other  practical  suggestions  (pp.  152-159).  -^  The  im- 
ported elm-leaf  beetle.  GaUrvca  xanthomelaena,  Schrank  (pp.  159-170;  [pi. 
4-6] ;  pi.  12,  fig.  3).  —  The  lesser  migratory  locust,  Caloptenus  atlanUf  Riley 
(pp.  170-180 ;  pi.  2,  7-9). 

The  chapter  on  *'  Cabbage  worms"  treats  of  the  geographical  distribution, 
ravages,  characters,  habits,  food-plants,  seasons,  enemies,  and  parasites  of 
and  means  against  Pieria  rapw,  P.  protodice,  P.  oUraceaf  P.  moniMte,  Pluaiabrat- 
aieaey  Mame$ira  chenopodiif  Ceramiea  picta,  Pionea  rimosaliSf  BotU  repetitaliSt  and 
Pluidla  crudferarum,  Packard's  chapter  treats  of  the  characters,  habits,  and 
ravages  of  and  means  against,  Nematua  erich$onii  and  Tortrix  fum^feranaf  and 
the  oharaoters  of  Nematua  integer  and  Gelechia  tibietieella  n.  sp.  The  subjects 
of  the  other  chapters  are  indicated  in  their  titles. 
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BiUBYy  Ghables  y. — ^Entomology  at  Minneapolis. 

(Amer.  Natnralut,  Oct.,  1883, XTii,  pp.  106&-1070;  Not.,  1883,  xrii, pp.  IIO^- 
1174.) 

Minotes  of  the  meetingB  of  the  entomologistB  in  attendanee  at  the  meeting 
of  the  American  Aaaociation  for  the  Advancement  of  Science,  at  Misneapolia, 
Minn.,  15-17  Angpst,  1883 ;  list  of  persons  present;  reorganization  of  the  En- 
tomological Clab  of  the  A.  A.  A.  8, ;  election  of  officers  and  modification  of 
constitution  thereof;  abstracts  of  papers  read  at  these  meetings. 

Contents  farther  analyzed  nnder  the  i  olio  wing  captions :  Edwards,  W.  H.  : 
Life  histories  of  batterflies,  pp.  1068-1069.  —  Bulky,  C.  Y.  :  Notes  on  Pa- 
dimsa  terndderiama,  pp.  1069-1070.  —  Biubt,  C.  Y.  :  A  Myrmicophiloos  Lepi- 
dopteron,  p.  1070.  —  Silbt,  C.  Y.  :  Remarks  on  Jrtama  ohU^ptata,  p.  1169. 
FOBBBS,  8.  A. :  The  nee  of  contagions  germs  as  insecticides,  pp.  1169-1170. 
—  OSBORN,  H:  Bamlnu  pemn$ylta9iem»  in  a  deserted  wren's  nest,  p.  1171.  — 
Hot,  p.  B.  :  Plutiodomta  coMprsMtpaZpM,  p.  1171.  —  Hxrrick,  C.  L.,  el  al. 
[Frost  flies],  pp.  1171-1172.  —  OsBOSK,  H. :  Food  habits  of  Gort^a  niieU^ 
p.  1172.  —  FORBKS,  S.  A. :  Cftill-mites,  p.  1172.  —  Si^undbbs,  W.  :  Blaok- 
knot,  p.  1172.  —  Kblucott,  D.  S.  :  Notes  on  certain  boring  Lepidopteroos 
larviB,  p.  1172-1174.  —  Bilbt,  C.  Y.  :  Canikaria  nmtialH  injnring  wheat,  p. 
1174. 


>    Kotes  on  Pcedisoa  vcudderiana, 

(Amer.  Naturalist,  Oct.,  1883,  xvn,  pp.  1069-1070.) 

Bemarks  on  the  habits  of  Ptoditoa  Bcudderiana,  showing  their  variation,  and 
that  the  published  statements  of  Dr.  D.  8.  Kellicott  abont  them  are  correct 
so  far  as  they  go ;  difference  between  the  gall  of  this  insect  and  that  of  G*- 
Uekia  gaU<B9olidagini». 

A  Myrmicophilons  Lepidopteron. 

(Amer.  Naturalist,  Oct.,  1883,  xvu,  p.  1070.) 

Larva  of  Helta  americalis  found  in  nests  of  jPormtoa  rttfa;  this  is  the  first 
Lepidopterous  insect  known  to  the  author  to  develop  in  ants'  nests  in  America. 

•    Enemies  of  the  egg-plant 

(Amer.  Naturalist,  Oct.,  1683,  xvn,  p.  1070.) 

Extract  from  a  letter  from  Dr.  A.  Oemler,  proving  that  the  oocmrence  of 
CoMula  texana  and  Doryphora  Juneta  on  Solaimm  wMtUmgenOf  as  recorded  in 
author's  ''  Chahge  of  Habit ;  two  new  enemies  of  the  Egg-plant "  {op,  eit, 
Aug.,  1882,  xvi.,  pp.  678-679),  was  not  accidental  or  temporary. 

-  Habits  of  Murmid%u$, 

(Amer.  Naturalist,  Oct.,  1883,  xvn,  p.  1071.) 

List  of  insects  found  in  a  lot  of  damaged  rice  from  South  America ;  occur- 
rence of  Murmidins  [oraZM]  in  vast  numbers  in  this  rice ;  its  probable  food 
habits ;  description  of  its  cocoon ;  list  of  families  of  coleoptera  some  of  whose 
larvflB  spin  cocoons;  habitat  and  abode  of  If jfcAooenw. 

-  Emulsions  of  x>etToleam  and  their  Yalne  as  insecticides. 

(Proc.  Amer.  Assoc.  Ad  vane.  Sci.,  for  1882, 1883,  xxxi,  pp.  469^70.)  (Kan- 
sas City  Beview  of  Science  and  Industiy,  Nov.  1683,  v.  7,  pp.  447-448.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement 
of  Science  at  Montreal,  Aug.  1882;  description  of  modes  of  making  emnlsiona 
of  petroleum  to  use  against  insects. 


REPOBT   ON  NATIONAL  MUSEUM.  30$ 

BuJBYy  Ghables  Y. — ^A  satisfactory  remedy  for  melon-bags^  flea- 
beetles,  &c. 

(Rural  New- Yorker,  Nov.,  1883.) 

Probabi  J  the  most  satisfactory  general  preventive  of  the  ravages  of  Dia- 
hroiica  viiiata  and  of  SalHeida  on  cucnrbitaceoas  plants  is  Mr.  P.  T.  Qoinn'a 
method  of  sprinkling  the  vines  with  a  mixture  of  tobacco  water  and  aofi 
soap,  and  then  dusting  them  with  lime ;  description  of  J.  M.  Nicholson's  siphon 
arrangement  by  which  to  keep  the  vines  constantly  moist  with  liquid. 


-  Bemairks  on  Arzama  obliquata. 

(Amer.  Naturalist,  Nov.,  1883,  xvn,  p.  1169.) 

Description  of  the  egg-mass  of  Arzama  obliquata;  colors  and  abode  of  the- 
larva ;  variations  of  the  imago ;  number  of  annual  broods  of  this  species  stated 
by  author  to  be  two,  and  by  D.  S.  Kellicott  to  be  one. 

-  Hymenorus  rufipes  as  a  Myrmicophiloas  species. 

(Amer.  Naturalist,  Nov.,  1883,  xvn,  p.  1176.) 

Corroboration  of  the  statements  in  author's  ''MyrmeoophilousColeoptera,'^ 
(op,  dt.,  Sept.,  1882,  zvi),  p.  748,  regarding  the  habits  of  the  larva  of  fly- 
mmoru$  rufipet;  imagos  reared  from  these  larv»  found  in  the  nests  of 
Formica  fiuea  ;  character  of  the  nests  of  the  Formica  ;  the  food-habits  of  the- 
HymenoruB  still  unknown. 

>    Some  recent  discoveries  in  reference  to  Phylloxera. 

(Amer.  Naturalist,  Dec,  1883,  xvu,  p.  1288.) 

Importance  of  a  knowledge  of  the  life-history  of  the  species  of  PkffUoxmra;^ 
outline  of  the  life-history ;  the  several  successive  stages  of  some  species  have- 
now  been  traced ;  character  of  the  gall  and  place  of  deposit  of  the  egg  of  Pk. 
•pinoM  on  Carya  alba. 

The  growth  of  insect  eggs. 

(Amer.  Naturalist,  Dec.,  1883»  xvii,  p.  1289.) 

Notice  of  J.  A.  Osborne's  "  On  Growth  in  the  Eggs  of  Insects"  (Hai4wiok'» 
Science-Gossip,  Oct.  1,  1883,  xix,  pp.  226-227),  with  an  account  of  the  swell- 
ing of  the  eggs  of  PkancropUra  owrvioauda ;  this  swelling  seems  to  be  con- 
nected  with  embryological  development. 

Protective  device  employed  by  a  Glancopid  Oaterpillar. 

(Amer.  Naturalist,  Dec,  1883,  xvn,  p.  1289.) 

Notice  of  a  paper  by  Dr.  Fritz  Mtlller  (Kosmos, ,  vi,  p.  449);  general 

use  of  shed  hairs  by  larva  of  ArcHida  in  the  construction  of  their  cocoons ;. 
description  of  method  in  which  the  larva  of  Fwnomia  eagruB  arranges  its  sbed 
hairs  to  form  a  protection  for  the  pupa. 

-  The  genus  Ooliaa, 

(Amer.  Naturalist,  Jan.,  1884,  zvin,  pp.  74-76.) 

Beview  of  H.  A.  Hagen's  ''  Contributions  from  the  Northern  Transconti- 
nental Survey"  (Pioc.  Boston  Soc.  Nat.  Hist., ,  xxn,  pp.  150-178) ;  dia- 

eossion  of  the  number  of  species  of  CoUa9  In  North  America;  plastic  natnie 
and  classifloational  characters  of  the  genns;  the  logic  of  Hagen's  reasoning^ 
oombines  all  the  commoner  and  well  known  forms  onder  three  well-marked 
ipeoiea. 
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BiLET,  Chables  V. — O&SLge  Orange  vs.  Mul  )e]Ty  for  the  Silkworm. 

(Amer.  Naturalist,  Jan.,  1884,  xvm,  pp.  78-79.) 

Comparative  value  of  leaves  of  Madura  aurantiaea  and  of  jifonif  as  food  for 
Serioaria  mort;  critical  review  of  the  conclusions  set  forth  hy  Y.  dea  LauxierB. 

«— -*-    The  Ghinch-bug  in  New  York  State. 

(Amer.  Naturalist,  Jan.,  1884,  xvni,  pp.  79-^.) 

Critical  review  of  a  oironlar  issued  from  the  office  of  the  State  Entomolo- 
gist, of  New  Tork,  Oct.  18,  1883,  and  J.  A.  Lintner's  *'  The  Chinoh-bng  in 
New  York"  (Science,  Oct.  19,  1883,  ii,  p. 540);  the  occurrence  of  Bli98u$  le^ 
apieniB  in  New  York  State,  in  unusual  abundance,  in  1882  and  1883,  is  not 
warrant  for  great  alarm. 

Bacterial  Disease  of  the  imported  Gabbage-worm. 

(Amer.  Naturalist,  Jan.,  1884,  xvni,  p.  80.) 

Notice  of  observations  by  S.  A  Forbes  on  the  death  of  larvie  of  Fierie  rapm 
from  infection  by  Baclerium  ;  quotation  of  former  mention  of  this  disease  by 
the  author. 


— *-»-    The  Department  of  Insects  in  the  17.  S.  National  Mnseam. 

Bep.  Asst.  Director  U.  S.  Nat.  Mus.  for  1882 :  Beport  Smithsonian  Institution 
for  1882  (1884),  pp.  174-183 ;  215-216). 

Shxtfeldt,  Bobebt  W.— On  the  Ossicle  of  the  Antibrachium  as  foand 
in  some  of  the  North  American  FcLUxmida. 

(Bull.  Nutt.  Ornithological  Club,  Cambridge,  Mass.,  Oct.,  1881,  p.  197.) 
A  description  of  the  carpal  sesamoid  in  Citous  huddoniau.    The  author  gave 
this  sesamoid  the  name  of  the  **  os  prominens.'' 

— ^  The  Claw  on  the  Index  digit  of  the  Oathartidw. 

(Amer.  Naturalist, Nov.,  1881,  p.  906.) 

This  is  an  account  of  the  discovery  of  a  claw  upon  the  poUez  phalanx  of  all 
our  American  Vultures. 

Bemarks  upon  the  Osteology  of  Opheosaurus  vewtralus, 

(ProG.  U.  S.  Nat.  Mus.  1881,  p.  392.) 

A  quite  complete  account  of  the  Osteology  of  this  apodal  lizard*  The  dia- 
sections  go  to  show  that  it  possesses  rudimentary  femora,  but  the  fore-limbo 
are  entirely  absent.  Its  skeleton  is  here  compared  with  Oerrhonotu$,  JKumeee$f 
and  others. 

«— —    'JSote  on  Mimua  polygloUu8. 

(BuU.  Nutt.  Ornith.  Club,  Cambridge,  Mass.,  July,  1882,  No.  3,  vol.  ym, 
p.  180.) 

Notice  of  the  capture  of  a  specimen  of  this  bird  at  Fort  Fettermany  Wye, 
latitude  42^  23'  35"  N  ,  and  longitude  105°  21'  4''  W.,  where  it  was  breeding. 
This  extended  its  geographical  range. 

— —    Notes  upon  the  Osteology  of  Cinclys  niexicanus. 

(Bull.  Nutt.  Ornithological  Club,  Cambridge,  Mass.,  vol.  vii,  Oct.,  1882, 
No.4,  pp.  213-221.) 

An  account  of  the  skeleton  is  given,  and  notice  taken  of  the  stractnre  of 
the  tarsal  joint  in  the  young  of  Cinelu9f  which  presents  many  points  of  in- 
terest. The  results  of  the  examination  show  the  close  relatiim  of  the  Dipper 
to  the  genus  Siuru$, 


REPORT   ON   NATIONAL   MUSEUM.  305 

Shufeldt,  Eobebt  W. — ^Tbe  number  of  bones  at  present  known  in 
the  pectoral  and  pelvic  limbs  of  birds. 

(Amer.  Naturalist,  November,  l*i2,  No.  2,  vol.  xvi,  pp.  892-895.) 
A  review  of  the  present  knowledge  of  tho  various  bones  to  be  found  in  tho 
appendicular  skeleton  of  birds,  both  adult  and  young.  A  table  is  presented 
showing  the  number  for  the  upper  extremity,  where  they  amount  to  twenty, 
and  also  one  for  the  lower  extremiry,  where  tw«inty-nine  bones  have  been 
described  and  attributed  to  this  limb.  In  neither  case,  however,  do  all  these 
sej^ments  ever  occur  in  the  same  subject. 

The  bite  of  the  Gila  Monster  {Heloderma  Hunpectum), 


(Amer.  Naturalist,  Nov.  1882,  pp.  907,  908.; 

An  account  of  the  personal  experi*  nee  of  the  author,  who  was  bitten  by 
a  Helodemi,  at  the  Smithsonian  Institution.  No  bad  results  followed  after 
the  recovery  from  the  ongiufl  \vouud,  which  wns  severe  and  caused  serious 
symptoms  at  the  time  of  ita  infliction.  The  saliva  of  the  same  specimen  was 
subsequently  examined  by  Dr.  8.  Weir  Mitchell,  of  Philadelphia,  then  en- 
gaged in  experimenting  upon  poisonous  reptiles.  This  eminent  investigator 
pronounced  the  mixed  buccal  secretions  of  the  Gila  Monster  to  be  poisonous 
in  their  effects  when  taken  iuto  the  course  of  the  human  circulation. 

Contribations  to  the  Anatomy  of  Birds. 

(Department  of  the  Interior,  United  States  Geologica]^  and  Geographical 
Survey,  F.  V,  Hayden,  U.  S.  Geologist,  in  charge.  Author's  edition,  extracted 
from  the  Twelfth  Annual  Report  of  the  Survey,  pi».  59:^  to  806,  inclusive. 
Twenty- four  lith.  plates  and  many  cuts  ;  Washington,  October  14,  1882.) 

A  collection  of  the  ant  hor*s  early  papers,  revisinl  ant^re written.  An  account 
is  given,  for  the  first  time,  of  the  skeleton  of  Spcotifto  cuniciilaria  hypogcsa. 
The  ossens  system  of  Cremophila  afpestrU^  and  Lanius  ludovicianvs  fjcuhitoridet 
is  also  described.  In  the  "North  American  Totraonidae"  full  descriptions 
are  presented, >  in  systematic  tables,  of  the  geographical  ranges  and  varia- 
tions of  all  the  American  partridges  and  grouse.  These  are  followed  by 
complete  investigations  of  the  osseous  s^'stems  of  the  various  species,  and 
comparisons  with  a  long  list  of  kindred  forms.  A  new  bone,  the  "  pentosteon,'' 
is  described  for  the  carpus  of  the  young  of  CetitroHrcuSj  and  the  striking  simi- 
larity betwe«*n  the  skeletons  of  Cupidania  and  Pcdicrceten  is  for  the  first  time 
bnmght  before  the  attention  of  anatomists.  The  most  complete  of  these  pa- 
pers is  that  on  the  osteology  of  the  Cathartid;e.  The  CatbartidcBHTe  shown  to 
be  entirely  distinct  Irom  the  Old  World  vultures  ami  the  Falconutas^  and  many 
points  in  the  skeletons  go  to  support  this  conclusion.  The  genus  Pseudogry^ 
phus,  made  by  Ridgway,  is  cunfirmed  by  these  studies,  and.  an  account  is 
given  of  many  of  the  bones  of  this  rare  vulture. 


—    The  liabits  of  Mvrcenopins  tridactyluH  in  captivity;  with  obser- 
vations on  its  anatomy. 

(Science,  Cambridge,  Mass.,  Augnst  10,  188;$,  No.  27,  vol.  ii,  pp.  159*163,4 
figs.) 

A  quite  full  account  of  si'veral  individuals  of  the  Three-fingered  Siren, 
which  the  author  kept  in  confinement  while  n>aking  collections  in  Louisiana. 
Attention  is  called  to.  the  prevailing  superstitim  on  the  part  of  the  people  of 
all  classes  in  that  State  In  reganl  to  the  bite  of  this  reptile,  bnt  from  personal 
experience  the  anthor  proves  its  harmlessuess.  A  very  full  desoription  of  tha 
ftkeletoQ  Is  given,  with  iUustmttopMof  tl^e  |PP(»t  Impon^i^t  p»rt|i  of  )t#finf^^mv, 

H,  Mis,  «1U-^;,'Q 
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Shufeldt,  Kobert  W;— .Observations  on  tbe  habits  of  the  American 
Chameleon  {Anolis  principalis). 

(Americau  Naturalist,  September,  1883,  vol.  xvu,  No.  9  pp.  919-926*  One 
fall -page  cut.) 

AnoHs  is  an  exceedingly  common  lizard  in  all  the  gardens  and  parks  in  the 
suburbs  of  New  Orleans,  and  the  author  availed  himself  of  the  opportunity 
during  his  collecting  tours  in  that  vicinity  to  make  observations  upon  its 
habits,  etc.,  which  are  fully  set  forth  in  this  article.  Attentfon  is  called  to 
its  breeding,  method  of  capturing  its  food,  and  it  chameleonic  powers. 

This  paper  was  reproduced  by  the  American  Field  (January  14, 18H4),  bat 
not  properly  accredited  to  the  naturalist.  A  large  series  of  specimens,  col- 
lected at  this  time,  is  now  in  the_  Smithsonian  lustitution. 

Observations  upon  the  osteology  of  Podasocys  wantantis. 

(Journal  of  Anatomy  and  Physiology;  Loudon,  Oct.,  1883, No.  v, vol. xvui, 
pt.  i,  pp.  86-102,  1  plate.) 

In  this  paper  the  skeleton  of  a  typical  American  plover  has  been  thoroughly 
described,  and  its  skull,  with  other  parts  compared  with  plnvialine  forma. 

A  lithographic  plate  accompanies  the  article,  engraved  by  F.  Huth,  of 
Edinburgh,  in  which  all  the  principal  bone^  are  shown  from  various  points 
of  view. 

liemarks  upon  the  osteology  of  PhaJacrocorax  bioristatus. 

(Science,  vol.  ii,  No.  41,  Nov.  16, 1883, pp.  640-642, 3  cuts.) 
At  different  times  omithotomists  have  been  attracted  by  the  many  interest- 
ing points  iu  the  skeleton  of  a  cormorant.  This  bird  has  a  peculiar  bone  ar- 
ticulating on  a  mid-point  of  the  occipital  ridge.  This  feature  has  been  de- 
scribed and  figi^rcd  by  Seleuka  and  Eyton.  Marsh  called  it  the  ''nuchal 
bone  "  ia  one  of  his  pajiers  on  the  osteology  of  cormorants.  In  this  article  it 
is  again  figured,  being  tipped  up  on  its  side,  so  that  it  may  be  fully  seen.  It 
does  not  belong  to  the  skull,  but  is  an  ossification  in  mid-plane  of  the  fascia 
between  the  heads  of  the  hi  venter  cervicis  muscle,  or  what  may  be  compaivd 
to  the  ligameutum  ntichse  of  birds.  Other  interesting  features  of  the  skeleton 
of  this  cormorant  are  reviewed. 

Romalea  microptera. 

(Science,  vol.  ii,  No.  47,  Friday,  December  28,  1883,  pp.'8U-614,  1  liA:^ize 
lith.  plate.) 

This  paper  is  devoted  to  a  stndy  of  the  great  black  ''lubber  grasshopper" 
of  the  South.  The  observations  are  upon  Louisiana  specimens,  and  treat 
particularly  upon  its  breeding  habits  and  behavior  during  captivity.  The 
eggs  and  method  of  laying  them  ai^  fuHy  described.  The  paper  is  illustrated 
b^  a  full-page  lithographic  plate,,  giving  the  eggs  and  life-size  figures  of  a 
male  and  female.  The  author  collected  largo  series  of  this  insect,  in  all  stages 
of  development,  and  these  now  form  a  part  of  the  entomological  collections 
of  the  U.  S.  National  Museum. 

Stearns,  Robert  E.  C— The  edible  clanis  of  the  Pacific  coast  and  a 
proposed  method  of  transplanting  them  to  the  Pacific  coast. 

(Bull.  U.  S  Fi^h  Com.,  in,  pp.  353-362.) 

Stejneger,  Leonhard. — Remarks  on  the  systematic  arrangement  of 
the  American  Turdidae. 

(Proc.  U.S.Nat.  Mns.,  vol.  v,  1882,  pp.  449-483.) 

This  is  by  far  the  most  important  paper  on  the  subject  ever  published.  It 
is  illustrated  by  numerous  outline  figures  pi  the  generic  oha^acten.    (JB^ 
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Stsjnkoeb,  Leonhabd. — Contributions  to  the  history  of  the  Com- 
mander Islands.  No.  1. — ^Notes  on  the  natural  history,  including 
descriptions  of  new  Cetaceans. 

(Proc.  U.  8.  Nftt.  Mus.,  vi,  1883,  pp.  58-89.) 

Contains  descriptions  of  Ziphius  Grebnitzkii  and  Berardina  Bairdii  and  notos 
npon  other  species  of  mammals,  also  valuable  contnbntions  to  ornithology. 

Tbtjb,  Fbederigk  W.— On  the  bite  of  the  North  American  coral  snakes 
(genus  Elaps). 

(Amer.  Nat.,  XYii..  1883,  pp.  !26-31.) 

That  the  bite  of  the  Floridan  coral  snakes,  Elaps  fulHuSf  is  poisonous  is 
proven  by  the  symptoms  wliich  appeared  in  consequence  of  a  wound  in- 
flicted by  one  of  these  serpents.  Febrile  symptoms  lasted  for  about  three 
'  days  and  were  followed  by  ulceration  in  tbe  bitten  finger.  The  pain  also  re- 
tnmed  from  time  to  time  after  the  normal  condition  of  health  had  been  re- 
covered. From  other  apparently  authentic  cases  cited  it  appears  that  the 
bite  of  the  coral  snake  iflay  prove  fatal  to  children  and  possibly  even  to 
adults. 

•, Check  list  of  the  reserve  and  general  series  of  North  American 

tortoises. 

(Bull. U.S. Nat. Mus.,  No. 24,  1883.  By  H.  C.  Yarrow,  M.  D.  Chelonian 
taxonomy  and  critical  preface  by  F.  W.  True.    pp.  26-38.) 

The  folk-lore  of  flowers. 

(Notes  and  Queries,  Gth  ser.,  vii,  1883,  p.  146.) 

The  date  of  the  advent  of  certain  species  of  fishes  on  the  New  England 
coast  is  associated  by  some  of  the  fishermen  with  the  time  of  blooming  of 
different  flowers.  The  scnppang,  for  example,  comes  when  the  dandelions 
begin  to  bloom,  and  the  striped  bass  when  the  high  blackberries  are  in  blos- 
som. 

The  antedating  of  books. 

(Nation,  xxxvi,  18t<3,  p.  12.) 

Calls  attention  to  the  growing  practice  of  giving  books  published  near  tha 
close  of  thc^ear  the  date  of  the  succeeding  year. 

On  a  cinnamon  bear  from  Pennsylvania. 

(Proc.  U.  S.  Nat.  Mus.,  V,  1883,  pp.  65^-656.) 

Allusions  to  the  existence  of  a  distinct  species  of  American  bear  of  a  cin- 
namon color  are  to  be  found  in  the  literature  of  the  past  hundred  years.  The 
opinion,  however,  that  specimens  of  that  color  are  simply  the'i*esnlt  of  albi- 
noism  in  the  common  black  bear,  Urstu  americantUf  seems  now  to  be  well 
established,  except,  perhaps,  so  far  as  concerns  the  so-called  cinnamon  bear 
of  the  northwestern  region.  In  the  bear  obtained  in  Pennsylvania  is  repre* 
sent^d  a  condition  of  semi-albinoism  which  extends  to  all  parts  of  the  body. 
The  fur  is  of  a  clear,  golden  brown,  while  the  naked  portions  of  the  body 
and  the  eyes  are  also  brown,  but  duller. 

— On  a  pair  of  abnormal  antlers  of  the  Virginia  deer. 

(Proc.  U.  8.  Nat.  Mus.,  vi,  1883,  p.  151, 1  fig.) 

The  8i>ecimen  in  question  represents  a  pair  of  antlers  in  which  the  tynes  of 
the  left  axis  are  normally  developed,  while  on  the  right  side  only  a  single, 
long  brow-tyne  is  present. 

Movement  of  the  arms  in  walking, 

(Science,  i,  1883,  p.  11. ) 
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TniTE,  Frederick  W. — Ztphiua  on  the  New  Jersey  coast. 

(Science,  ii,  1883,  p.  540.) 

lu  tliifl  note  is  recorded  the  first  aathonticatod  case  of  tboocourrence^  of  a 
species  of  Ziphiua  on  the  east  coast  of  North  America. 

A  new  sperm  whale. 

(Science,  i,  1883,  p.  470.) 

The  Mnsenm  received  in  May,  1883,  from  the  New  Jersey*  coast  a  specimen 
of  a  pygmy  sperm  whale  {Kogia),  the  first  recorded  from  the  North  Atlantic. 
It  was  named  Kogia  OoodeL  [The  author  Is  at  present  of  the  opinion  that 
but  one  species  of  this  genus,  E.  breoieep$f  exists,  and  that  1  he  species  referred 
to  above  is  invalid.] 

The  Atlantic  right  whales. 

(Sci.  and  Lit.  Gossip,  i,  1883,  pp.  72-73.) 

Contains  a  brief  review  of  Dr.  Holder's  paper  npon  llalana  fA9arctioiL 

Anatomy  of  the  ^laroidea.    (Abstract.) 

(Science,  i,  1883,  p.  24. 

A  moDStroas  orang.    (Abstract) 

(Science,  r,  1883,  p.  24.) 

Direct  communication  between  the  median  vaginal  cnl-de-sac 

and  uro-genital  canal  in  marsupials  after  parturition.    (Abstract.) 

(Science,  i,  1883,  p.  24.) 

Mammals  of  i^'ortheastem  New  York.    (Abstract.) 

(Science,  i,  1883,  p.  24.) 

Distribution  of  the  genus  Macroscelides.    (Abstract) 

(Science,  i,  1883,  p.  53.) 

Anatomical  and  external  characters  of  Zalophus  OUlespii.    ( Ab- 


stract) 

(Science,  i,  1883,  p.  53.) 

—  Mammals  of  Essex  County,  England.    (Abstract.) 

(Science,  i,  1883,  p.  53.) 

—  Asymmetry  of  the  turbinated  bones  in  man.    (Abstract) 

(Science,  i,  1883,  p.  53.) 

—  Muscles  of  the  raccoon's  limbs.     (Abstract) 

(Science,  i,  iaS3,  p.  82.) 

—  Myology  of  Proteles.    (Abstract) 

(Science,  i,  1883,  p.  82.) 

—  Singing  mice.    (Abstract) 

(Science,  i,  1883,  p.  82.) 

—  The  evolution  of  deer-antlers  and  atavism  in  the  hog-detr"^^^^ 

(Abstract) 

(Science,  i,  1883,  p.  184. ) 

—  Behavior  of  the  American  flying-squirrel  in  oonflnewent   ( A.b     ^^ 


stract) 

^Scieoc^,  1, 1883,  p,  161.) 
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Tbux,  Fbbberigk  W.— Taxonomy  of  the  hoofed  quadrnpeds.    (Ab- 
stract.) 

(Soieuce,  I,  ldd3,  p.  182.) 

On  Ealichcsrus  grypus,    (Abstraot.) 

(Soience,  i,  ItiSS,  p.  204. ) 

—   The  arrangement  of  the  tnrbinal  bone  in  the  fiMiped  carniv- 
ores.   (Abstract) 

(Soienoe,  i,  1883,  p.  289. ) 

Hardei's  glands  in  rodents.    (Abstract.) 

(Science,  i,  1883,  p.  289.) 

The  color  of  horses.    (Abstract.) 

(Science,  i,  1^83,  p.  289. ) 

The  baleen  whales.    (Abstract.) 

(Science,  l,  1883,  p.  289. ) 

The  domestic  animals  of  Gamargne.    (Abstract.) 

(Science,  i,  1883,  p.  317. ) 

The  nature  of  elephants'  milk.    (Abstract.) 

(Science,  i,  1883,  p.  317.) 

American  sirenians.    (Abstract.) 

(Science,  i,  1883,  p.  346.) 

Duration  of  fecundity  in  man.    (Abstract.) 

(Science,  i,  1883,  p.  34a ) 

The  intermedins  of  the  carpus  in  man  and  other  mammals, 
.bstract.) 

(Science,  1, 1883,  p.  346.) 

The  bottle-nose  whale.    (Abstract.) 

(Science,  i,  1883,  p.  5&5.) 

A  hybrid  between  the  gayal  and  zebu.    (Abstract.) 

(Science,  u,  1883,  p.  89. ) 

Homologues  of  the  parts  of  the  temporal  bone.    (Abstract) 

(Science,  n,  1883,  p.  113. ) 

Color-markings  of  mammals.    (Abstract.) 

(Science,  n,  1883,  p.  144.    Qaar.  Jour.  Royal  Micros.  Soc,  III,  1883,  p.  631.) 

Epiphyses  on  the  centia  of  the  vertebraB  of  the  manatee.   Ab- 
stract) 

(Science,  u,  1883,  p.  207.) 

(Qie  Os  intermedium  of  the  foot    (Abstract) 

(Science,  n,  1883,  p.  448. ) 

The  species  of  hogs.    (Abstract.) 

(Seienoe,  n,  1883,  p.  548. ) 

Sexual  variation  of  Bhytina.    (Abstract.) 

(Seieoee,  u,  1868,  p.  604. )  . 
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Waloott,  Charles  Doolittle. — Ii\jary  sustained  by  the  eye  of  a 
Trilobite  at  the  time  of  the  moalting  of  the  shell. 

(Amer.  Jour.  8ci.,  Oct.,  1883,  toI.  xxvi,  p.  302.)  Description  of  the  i^juy 
leeeived  by  the  eye  of  IZtouM  era$9Uauda  daring  the  life  of  the  animal.) 

New  species  of  fossils  from  the  Trenton  gronp  of  New  York. 

(Pamphlet  in  advance  of  35th  Rept.  N.  T.  State  Maseum,  Nat.  Hist.,  laaned 
Oct.  15,  1«83,  8  pp.,  8  vo.,  1  pL) 

One  new  genas  of  orinoidea,  MeroerimUf  and  the  following  species  are  de- 
scribed :  Meroorinus  iypua,  Merocrinut  oorrohifraiu9f  Olfptocrimu9  arguiuBf  Gl§p- 
tocrinust  BuhnodosuSf  loerinus  TrenUmmnSf  DendrocrinuB  retraeUUt,  CaleeoarhimM 
Barrandii,  Metoptoma  BillingH,  Beyrichia  hella,  Lqperdiiia  (/)  annate. 

Gambrian  System  in  the  United  States  and  Canada  (abstract). 

(Balletiu  Philoaophloal  Soc.,  Washington.  Read  Nov,  24,  1883.  Vol.  vi, 
p.  97.) 

Defines  the  formations  included  within  the  Cambrian  system  on  atrati- 
graphic  evidence. 

Pre-Garboniferons  strata  in  the  Grand  Caiion  of  the  Oolorado, 

Arizona. 

(Amer.  Jour.  Sci.,  Dec,  1883,  vol.  ZXYI,  pp.  437-443  and  p.  484.) 
Describes  the  Potsdam  and  pre-Potsdam  horixons  of  the  Cambrian. 

Fresh-water    shells   from  the    Paleozoic  rocks  of  Nevada. 


Notes  and  figures  of. 

(Science,  Dec.  21,  1883,  vol.  u,  No.  46,  p.  809.) 

One  genus,  Zaptychins,  and  the  fbUowing  species  are  mentioned  and  illos- 
trated  by  outlino  figures:  Zaptjfchiut  Carhonaria,  n.  g.,  n.  sp.,  Fhyta  J>H«^a, 
n.  sp.,  Ampullaria  PowelU,  n.  sp. 

Ward,  Lkster  F. — Captain  0.  E.  Datton  on  the  Hawailans. 

*   (Science,  February  9, 1883,  i,  pp.  9-10.) 

Report  of  an  oral  communication  made  by  Captain  Dntton  before  the  Anthro- 
pological Society  of  Washington,  January  2,  1883,  on  the  above  subject,  from 
notes  taken  down  and  written  out. 


—  Plant  life,  past  and  present. 

(Science,  May  4, 1883,  i,  pp.  358-359.) 

Abstractof  a  lecture  delivered  at  the  National  Mnseam  Febmary  94,  1883. 
Gives  the  system  of  botanical  classification  proposed  in  the  lecture,  and  a  table 
showing  the  number  of  species  of  fossil  plants  belonging  to  each  of  the  prin- 
cipal groups  for  the  several  geological  horizons,  as  also  the  number  of  living 
plants  of  each  gronp  known  or  estimated. 

—  Dynamic  sociology,  or  applied  social  science*  as  based  npon 
statical  sociology  and  the  less  complex  sciences. 

Two  volumes,  12mo.  Vol  i,  xx  +  706  pp.,  vol.  n,  vii+  690  pp.  New  York, 
D.  Appleton  &  Co.,  1883  (published  June 2).  % 

The  principal  aim  of  this  work  is  to  point  out  the  superiority  of  the  method 
of  intelligent  design  over  that  of  spontaneous  self -adjustment  in  the  attain- 
ment of  the  objects  of  desire  and  of  social  advancement.  It  is  a  plea  for  the 
legitimacy  of  intelligent  action  on  the  part  of  society  in  securing  its  own  in- 
terests and  advantage  as  against  the  philosophy  of  inaction  which,  in  recog- 
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niziiiff  the  great  seen! ar  effects  of  Don-iDtellectnalizecl  activities,  ueglects  the 
factor  of  luind  which  entered  iuto  the  probleai  at  a  certain  point,  and  which 
tends  to  discoarage  the  exercise  of  the  legitimate  pow^er  that  mind  is  capable 
of  exerting  for  the  general  good.  The  work  is  an  argument  against  the  laissez 
/aire  doctrine  and  in  support  of  a  general  policy  of  regulation  applied  to  so- 
cial operations  according  to  the  same  principles  as  those  on  which  physical 
phenomena  are  regulated  by  the  inventive  genius  of  man. 

Ward,  Lester  F. — ^IViareb  and  aquatic  plants  of  tbo  Northern  United 
States^maoy  of  which  are  saitable  for  carp  ponds. 

Bolletin  U.  S.  Fish  Com.,  ni,  Sept.  6,  1883,  pp.  257-265.) 
The  geographical  range  of  the  species  is  given,  and  those  specially  desig- 
nated that  are  found  in  the  District  of  Columbia  and  vicinity  of  Washing- 
ton. 


—  On  the  position  of  the  Oamopetalse. 

(Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
Montreal,  1882  [Salem,  1883],  vol.  xxxi,  pp.  460-462). 

Abstract  of  a  paper  read  before  the  biological  section,  designed  to  show 
that  the  Gamopetalffi  are  the  most  highly  developed  type  of  Dicotyledons, 
were  latest  developed,  and  should  occupy  the  highest  place  in  the  systematic 
arrangement. 

—  The  organic  componnds  in  their  relations  to  life. 

(Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
Montreal,  1«82  [Salem,  1883],  vol.  xxxi,  pp.  493-494.) 

Abstract.  This  paper  was  published  in  full  in  the  American  Naturalist, 
Dec.  1882,  xvi,  pp.  968-979,  and  its  title  appears  in  the  report  of  the  assist- 
ant director  of  the  National  Museum  for  1^2,  pp.  67-68. 

—  Olassiflcation  of  organisms. 

(Proceedings  of  the  American  Association  for  the  Advancement  of  Scienco, 

Montreal,  1882  [Salem,  1883],  vol.  xxxi,  pp.  493-494.) 

Abstract  of  a  paper  read  before  the  biological  section.  Organisms  are 
classified  according  to  their  ability  to  appropriate  nutriment  from  inorganic 
or  only  from  other  organic  bodies.  The  paper  was  read  from  proof  sheets  of 
chapter  iv  of  ^*  Dynamic  Sociology, "(vol.  lypp.  347-355,)  then  passing  through 
the  press. 

Beport  to  the  Director  of  the  United  States  Geological  Survey 


on  the  operations  of  the  division  of  paleobotany  during  the  fiscal 
y^r  1882-^83. 

(Fourth  Annual  Report  of  the  U.  S.  Geological  Survey  (Beport  of  the  Secre- 
tary of  the  Interior,  vol.  in),  pp.  50-51.  Washington,  Government  Printing 
Office,  1883.) 

—    Scientific  notes  communicated  to  Science : 

*  1.  On  the  preliminary  study  of  a  collection  of  fossil  plants  from 
the  Lower  Yellowstone. 

(Science,  June  15,  18d3,  i,  p.  559.) 

2.  On  Gray  and  Trumbull's  review  of  De  CandoIIe's  "  Origine  des 
plantes  caltiv^es." 

(Science,  Jane  29, 1883, 1,  p.  616.) 
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Ward,  Lsbter  F.-^ontinaed. 

3.  On  a  collectiou  of  fossil  plants  from  the  Fort  Union  group 
made  by  the  writer  daring  the  mouths  of  July  and  Angnst,  186;^, 
in  the  Yellowstone  and  Missouri  Valleys. 

(Science,  October  12,  1883,  ii,  p.  517.) 

4.  On  the  descent  of  the  Missouri  Eiver  from  Fort  Benton,  Mont., 
to  Bismarck,  Dak.,  in  an  open  boat  by  a  geological  party  of  which 
the  writer  was  a  member,  made  in  August  and  September,  1883. 

(Science,  October  12, 1883,  ii,  pp.517-ol8.) 

—    Eemarks  before  the  Anthropological  Society  at  its  fifty -eighth 

meeting,  held  November  7, 1882,  ui>ou  the  address  of  Dr.  J.  C.  Well- 
ing, vice-president  of  the  Section  of  Sociology,  on  the  "  Turning- 
|)oint  of  modern  sociological  science." 

(TrauHaotions  of  the  Antbropological  Society  of  Washington,  ii,  pf>.  31-33, 
Washington,  1883.) 

Criticism  of  the  views  of  Messrs.  Herbert.  Spencer,  W.  R.  Greg,  and  othem 
who  oppose  all  hnmanitariaii  enterjirises,  on  the  groond  that  they  are  con- 
trary to  the  law  of  the  sorvival  of  the  fittest,  and  that  they  tend  to  prodnc«9 
social  degeneracy.  It  was  held  that  all  distinctively  human  activity  is  op- 
posed to  the  natural  method  of  development,  and  is  far  more  effective. 

The  department  of  fossil  plants  in  the  U.  S.  National  Museum, 


1882. 

(Report  of  Assistant  Director  U.S.  Nat.  Mus.  for  1S82,  (1883).    Smithsouiaa 
Report  for  1882  (1884)  pp.  150-151, 183-186.) 

White,  C.  A. — Glacial  drift  in  the  Upper  Missouri  River  region. 

(American  Journal  of  Science,  March,  1883,  voL  xxv,  p.  206.) 

On  the  Macrocheilus  of  Phillips,  Plectostylns  of  Conrad,  and 

Soleniscns  of  Meek  and  Worthen. 

(Proceedings  U.  S.  National  Mnsenm,  1883,  vol.  vi,  p.  184.) 

Progress  of  Invertebrate  Palaeontology  in  the  United  States 


for  the  year  1882. 

(American  Naturalist,  June,  1883,  vol.  xvu,  p.  598.) 

—  Burning  of  Lignite  in  situ. 

(American  Journal  of  Science,  July,  1883,  vol.  XX vi,  No.  151,  p.  24.) 

—  Commingling  of  Ancient  Faunal  and  Modern  Floral  Types  in 
the  Laramie  Group. 

(American  Journal  of  Science, August,  1883,  vol.xxvi,p.  120.) 

Existence  of  a  deposit  in  Northeastern  Montana  and  Northwest- 


ern Dakota  that  is  possibly  equivalent  with  the  Green  Biver  Groups. 

(American  Journal  of  Science,  June,  1883,  vol.  xxv,  p.  411.) 

—    The  Department  of  Fossil  Invertebrates  in  the  U.  8.  National 
Museum  in  1882. 

(Report  Asst.  Director  U.  S.  Nat.  Museum  for  1882.    Report  Smithsonian 
institute  for  1682  (1884),  pp.  149-150, 186,  221-232.) 
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l^iNBLOW,  Francis. — Great  International  Fisheries  Exhibition.  Lon- 
don,  1883.  (Section  D.)  Catalogue  of  the  economic  moUusca  and 
the  apparatus  and  appliances  used  in  their  capture  and  preparation 
for  market  exhibited  by  the  United  States  National  Museum.  8vo. 
pamphlet,  86  pages.  Washington:  Government  Printing  Office. 
1883. 

ITarrow,  H.  C. — Bulletin  of  the  United  States  Katioual  Museum,  No. 
24.  Check  List  .of  North  American  Beptilia  and  Batrachia,  with 
catalogue  of  specimens  in  U.  S.  National  Museum,  by  H.  C.  Yar- 
row, M.  D.,  Honorary  Curator,  Department  of  Beptiles.  Wash- 
ington :  Government  Printing  Office.    1883.    8vo.    pp.  i-v,  1-241). 

Accessions  to  the  Department  of  Beptiles  in  the  U.  S.  National 

.Museum,  1882. 

(Beport  Ami.  Director  U.  S.  Nat.  Mus.  for  1882  (1883),  pp.  86-87  j  Rc^port 
Smithsonian  Institution  for  1882  (18^),  pp.  204-205.) 

Ybatbs,  William  S. — Accessions  to  the  Department  o£  Minerals,  U. 
S.  N.  M.,  1882. 

(Report  Asst.  Director  U.  8.  Nat.  Mns.  for  1882  (1883),  pp,  104-105;  Kep. 
Smithsonian  Institation  for  lb82  (1884),  pp.  222-223.) 


III.— PAPERS  BY  INVESTIGATORS  NOT  OFFICERS  OP  THE  MUSEUM. 

[Anonymous]. — Microscopical  objects  at  the  Fisheries  Exhibition. 

(Am.  Monthly  Micro.  Journ.,  iv,  No.  7,  pp.  128, 129,  July,  1883.) 

Describes  briefly  a  collection  of  American  fresh-water  sponges,  prepared  by 

Mr.  Edward  Potts,  of  Philadelphia,  and  exhibited  at  the  Loudon  Fisheries 

Exhibition  by  the  National  Musenm. 

Belding,  L. — Gatalogae  of  a  collection  of  Birds  made  at  various  points 
along  the  western  coast  of  Lower  California,  north  of  Cape  Saint 
Eageniak    (Edited  by  B.  Bidgway.) 

(Proc.  U.  8.  Nat.  Mns.,  vol.  v,  pp.  527-532.) 

Catalogue  of  a  collection  of  Birds  made  near  the  son  them  ex- 

'  tremity  of  Lower  California.    (Edited  by  B.  Bidgway.) 

(Proc.  U.  S.  Nat.  Mua.,  vol.  v,  pp.  532-550.) 

List  of  Birds  fonnd  at  Gnaymas,  Sonera,  in  December,  1882, 


and  April,  1883. 

(Proc.  U.  S.  Nat.  Mns.,  vol.  vi,  pp.  343-344.) 

Second  catalogue  of  a  collection  of  Birds  made  near  the  south- 


ern extremity  of  Lower  California.    (Edited  by  B.  Bidgway.) 

(Proc.  U.  S.  Nat.  Mua,  vol.  vi,  pp.  344-352.) 

Bbswsteb,  William.— On  a  collection  of  Birds  made  by  Mr.  F.  Ste- 
phens in  Arizona.    (Concluded  from  voL  vn,  p.  212.) 

(Bull.  Nutt.  Om.  Club,  vol.  vm,  Jan.,  1883,  pp.  21-36.) 
Based  in  part  upon  *'  material  in  the  National  Muaenrn'';  see  omder  ColU- 
jNjpki  tquamaia  oattanogaatriif  p.  34. 
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Brewster,  Whxiam. — ^On  an  appareotly  New  Oall  from  Eastern  North 
"America. 

(Ball.  Natt.  Orn.  Clab,  vol.  vin,  Oct.,  1883,  pp.  214-219.) 
Laru$  kumlienif  Brewster,  the  type  being  No.  70265,  U.  S.  NatioDfti  Maaeniiiy 
from  Camberland  Soand. 

BusHy  Katharine  J.— Catalogue  of  Mollosca  and  Echinodermata 
dredged  on  the  coast  of  Labrador  by  the  expedition  under-  the 
direction  of  Mr.  W.  A.  Steams,  in  1882. 

(Proc.  U.  S.  National  Moseum,  1883,  vol.  vi,  pp.  236-^247,  pi.  9.) 

Enumerates  seTenty-nine  species  of  Mollusca  and  fifteen  species  of  Echi- 
nodermata, and  gives  a  list  of  the  species  previonsly  obtained  in  the  aame  re- 
gion by  Prof.  A.  S.  Packard,  jr.,  and  not  found  by  Mr.  Steams.  Of  the  Echi- 
nodermata, three  species  belong  to  the  Holothurid^B^  two  to  the  Eckiw^idea,  fiye 
to  the  Aiteraideaf  and  five  to  the  Opkiuroidea.  Brief  notes  are  given  on  the 
localities  of  occurrence,  depths,  &,c.  The  collections  of  Mr.  Steams  now  be- 
long to  the  National  Museum. 

OouESf  Elliott. — ^Note  on  '^  Passercnlns  oaboti." 

(Bulk  Nutt.  Om.  Club,  Jan.,  1883,  vol.  vui,  p.  58.) 

Based  upon  **  specimen  No.  62373 ;  Mus.  Smiths. Lost.,  from  Nahant,  Massb" 

Note  on  the  Mississippi  Kite. 

(Bull.  Nutt.  Om.  Club,  Jan.,  1883,  voLvni,  p.  61.) 

Referring  to  specimen  No.  89570,  IT.  S.  Nat.  Mus.,  from  Blnffton,  South  Car> 
olina. 

Gill,  Theodore. — On  the  family  Gentropomidffi. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  Feb.  28,  1883,  pp.  484-486^  plate  xi.) 

Nomenclature  of  the  Xiphiids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  Feb.  28,  1883,  pp.  485-486.) 

On  the  family  and  subfamilies  of  Oarangid». 

(Proc.  U.  S.  Nat.  Mus.,  vi,  Feb.  28,  1883,  pp.  487-493.) 

Note  on  the  Leptocardians. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21,  1883,  pp.  515-580.) 

Note  on  the  Petromyzontids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21,  1883,  pp.  521-525.) 

Supplementary  note  on  the  Pediculati. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21,  1883,  pp.557-<55a) 

— —    Note  on  the  Pomatomid®. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21, 1883.  p.  557.) 

Note  on  the  Affinities  of  the  Ephippioids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  23, 1883,  pp.  567-560.) 

On  the  relations  of  the  family  Lobotidse. 

(Proc.  U.  S.  Nat.  Mas.  vi,  March  23, 1883.  pp.  560-561.) 

■  Note  on  the  relationship  of  the  Ecbeneidids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  23, 1883.  pp.  561-566,  pL  ziL) 

■  Note  on  the  genus  Spams. 

{^no.  U.  S.  Nat.  Mus.,  yi,  March  23, 1883,  pp.  566-567.) 
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Ouj^,  Theodore. — On  the  proper  name  of  the  Blaeflsh. 

(Proc.  U.  8.  Nat.  Mus.,  March  23, 1883,  vol.  vi,  pp.  507-670.)  . 

Diagnosis  of  new  genera  and  species  of  deep-sea  fish-like  ver- 
tebrates. 

(Proc.  U.  8.  Nat.  Mas.,  Nov.  27, 1883,  vol.  vi,  pp,  253-260. ) 

OiLL.,  Theodore,  and  John  A.  Btder. — ^Dia^oses  of  new  genera  of 
Nemichthyoid  eels. 

(Proc.  U.  8.  Nat.  Mus.,  Nov.  27,  1883,  vol.  vi,  pp.  260-202.) 

On  the  anatomy  and  relations  of  the  Earypharyngid®. 

(Proc.  U.  8.  Nat.  Mus.,  Nov.  27,  Dec.  13, 1883,  vol.  vi,  pp.  262-273. ) 

Harger,  Osoar. — Beports  on  Besnlts  of  Dredgings,  ander  the  saper- 
vision  of  Alexander  Agassiz,  on  the  east  coast  of  the  United  States, 
during  the  summer  of  1880,  by  the  U.  S.  Coast  Survey  steamer 
Blake,  Commander  J.  B.  Bartlett,  U.  S.  K,  commanding,  (xxtn.) 
Beport  on  the  Isopoda,  by  Oscar  Harger. 

( Ball.  Mns.  Comp.  Zool.  of  Harvard  College,  xi,  No.  4,  September,  1883,  pp. 
91-104,  pi.  i-iv.) 
Enumerates  9  species,  of  which  nearly  all  are  described  at  some  length,  as 
follows: 

Ctrolana  tpimipes  Bate  &,  Westwood,  pi.  1,  figs.2-2d;  pi.  ii,  figs,  l-lo,  p.  91. 
Cirolana  impreBtaf  sp.  no  v.,  pi.  1,  figs.  3-34;  pi.  ii,  figs.  3-3o,  p.  93. 

_  • 

JBga^Bora  Kroyer  (not  descr.),  p.  95. 

fJEga  Jfebhii  8chiodte  &,  Meinert  (not  descr.),  p.  95. 

JBga  wdsa  8chiodte  &,  Meinert,  pi.  3,  fig.  1,  p.  96. 

Itodnda  oculafa,  sp.  nov.,pl.  iii.,  figs.  2-2a ;  pi.  iv,fig.  l,p.  97. 

Boomda  americana  8chiodte  &  Meinert,  pi.  iii,  figs.  3-3a,  4 ;  pi.  iv,  figs. 
2-2a,  p.  98. 

Bodnelaf  sp.  (not  descr.),  p.  99. 

SjfcenuB  ififelix  Harger,  pi.  iii,  figs.  5-5a ;  pi.  iv,  figs.  3-3A,  p.  100. 
Three  of  these  species  are  also  recorded  from  the  collections  of  the  U.  8. 
Fish  Commission — drolana  imprfssat  Rodnela  Americana^  and  Sycenus  infelix. 
The  plates  are  photo-lithographs,  from  drawings  by  J.  H.  Emerton. 

HiTBBEOHT,  A.  A.  W.— En  verwaarloosd  Yolksbelang. 

(De  Geds,  Utrecht  No.  7, 1883.) 

Fish  cnltnre  as  seen  at  the  London  Exhibition,  with  special 

references  to  its  history,  apparatus,  and  the  methods  used  in  the 
United  States. 

(BnU.  U.  8.  Fish  Commission,  m,  pp.  337,348. 

A  description  of  the  Anierican  section  of  the  Fishery  Exhibition  and  its 
teachings.    A  translation  of  the  above. 

JOBDAN,  Dated  S.,  and  Ghables  H.  Oelbebt.— On  certain  neglected 
generic  names  of  Lac^pMe. 

(Pioc.  U.  8.  Nat.  Mus.,  March  23, 1883,  v,  pp.  570-673.) 

■  On  the  synonymy  of  the  genns  Botkusj  Baflnesque. 

(Pioo.  U.  8.  Nat  Mus.,  y,  pp.  570-577.) 
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Jordan,  David  S.,  and  Charles  H.  Gilbert. — Description  of  a  new 
species  of  Artedius  {Artedius  fenestrcUis)  from  Paget  Sound. 

(Proc.  U.  8.  Nat.  Mus.,  April  19,  lb83,  v,  pp.  577-579.; 

Description  of  a  new  species  of  Urolqphus  ( Urolophus  MtterioM) 

from  Mazatlan  and  Panama. 

(Proo.  U.  8.  Nat.  Mas.,  April  19,  1883,  v,  pp.  579-580.) 

s 

Kotes  on  a  collection  of  fishes  from  Charleston,  S.  Oaroliua, 


with  description  of  three  new  species. 

(Proc.  U.  8.  Nat.  Mas.,  May  12, 1883,  V,  pp.  581-620,  April  19.) 

123  speoiea  are  enumerated,  20  not  before  known  north  of  Key  West.  (iob'uM 
MMXvamiw,  n.  a. ,  p.  611 ;  GoUm  ihahuvinus^  n.  a.,  p.  612 ;  PrienotM  Morritor,  u.  k., 
p.  615. 

List  of  fishes  now  in  the  mnsenm  of  Yale  College,  collected  by 


Prof.  Frank  H.  Bradley,  at  Panama,  with  description  of  three  new 
Bpecies. . . 

(Proc  U.  8.  Nat.  Mas.,  May  12, 1883,  v,  pp.  620-632.) 

96  species  are  mentioned,  18  new  to  Panama.  A  set  of  the  duplicates  in 
in  the  National  Mnsenm:  Sidera  VerrilUi  n.8.,  p.  623;  Emhiemaria,  u.  g.,  p. 
627;  Emhiemana  nivipeg,  n.8.,p.  627;  Daelyloi€opu9,  n.s.  (f),  p.  638;  Arolhrtm 
treihison,  n.  s.,  p.  631. 

—  Description  of  two  new  species  of  fishes  (MyrophU  va/er  sibd 
Chlarosoambrus  arqueta)  from  Panama. 

(Proc.  U.  S.  Nat.  Mus.,  May  12, 18«3,  v,  pp.  645-647.) 

MyrophU  tH^0r,n.s.,  Panama, p.  645;  ChloroBoombru$  arqueta,  n.  s.,  Panama 
p.  646. 

V 

—  Description  of  a  new  eel  (Sidera  oastanea)  from  Mazatlan. 

(Proc.  U.  S.  Nat.  Mus.,  May  12,^1883,  t,  pp.  647, 648.) 
Sidera  autanea,  n.  s.,  Mazatlan,  p^  647. 

-^    On  the  nomenclature  of  the  genus  Ophichthps, 

(Proc.  U.  S.  Nat.  Mus.,  May  12,  1883,  v,  pp.  64S-651.) 
17  species  are  enumerated. 

—  Notes  on  the  nomenclature  of  certain  North  American  fishes. 

(Pioc.  U.  8.  Nat.  Mus.,  vol.  vi,  pp.  110,  111,  July  27,  1883.) 

—  Description  of  two  new  species  of  fishes  {Aprian  ariammwt  aud 


Ophidiwm  beani).  from  Pensacola,  Florida. 

(Pioc.  U.  S.  Nat.  Mus.,  Sept.  20,  1883,  toL  VI,  pp.  142-144.) 

—  A  review  of  the  American  Garangincd. 

(Proc.  U.  8.  Nat.  Mus.,  Oct.  5, 1883,  vol.  vi,  pp.  188-207.) 

—  Note  on  the  genera  of  PetromyzontidoB. 

(Proc.  U.  S.  Nat.  Mus.,  Oct.  5,  1883,  voL  vi,  p.  20a) 

Description  of  a  new  Muramoid  eel  {Sidera  ohieviuiet)  from  the 


Galapagos  Islands. 

(Proo.  U.  8.  Nat.  Mus.,  OeK.  5, 1883,  vol.  vi,  pp.  206-210.) 
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JoRBAiv,  David  S.,  and  Charles  H.  Gilbert. — Description  of  a  new 
species  of  Bhinohatus  {Bhinoiatus  glaucostigma)  from  Mazatlan, 
Mexico. 

(Proc.  U.  S.  Nat.  Mu8.,  Oct.  5,  1883,  vol.  vi,  pp.  210-211.) 

Jordan,  David  S.,  and  Joseph  Swain.— List  of  fishes  collected  in  the 
Clear  Pork  of  the  Garaberland,  Whiteley  County,  Kentucky,  with 
description  of  three  new  species. 

(Proo.  U.  8.  Nat.  Mus.,  Nov.  27,  1883,  vol.  vi,  pp.  248-251.) 

JouY,  PiERRB  Louis. — Ornithological  notes  on  collections  made  in 
Japan  from  June  to  December,  1882. 

(Proc.  U.  S.  Nat.  Muh.,  vol.  vi.  pp.  273-318.) 

An  imxK>rtaDt  annotated  list  of  100  species,  nearly  all  represented  by  nn- 
meroQs  specimens  now  in  the  National  Mnseniu  collection. 

Luce,  Thomas  R. — Occurrence  of  BalMes  capriscus^  Omelin  (Leather- 
jacket  or  File-fish),  at  New  Bedford,  Mass. 

(Bun.  U.  8.  Fish.  Com.,  vol. iii,  Dec. 7, 1883,  p.  469.) 

Lawrence,  George  N.  (New  York  City.)— Characters  of  a  new  spe- 
cies of  pigeon  of  the  genus  Engyptila.^  from  the  island  of  Grenada, 
West  Indies,  The  Auk,  vol.  i.  April,  1884,  pp.  180, 181.  {E.  irellsi, 
Jjawr.,  type  in  XT.  S.  National  Museum  collection.) 

Lindenkohl,  C— Notes  on  the  model  of  the  Gulf  of  Maine,  con- 
structed for  the  United  States  Fish  Commission. 

(Bull.  U.S. Fish  Com.,  iii,  pp.  44JM54.) 

Lowell,  James  Bttssell. — Success  of  the  United  States  Exhibit  at 
the  London  International  Fisheries  Exhibition,  (Dispatch  No.  56 
to  Hon.  Frederick  T.  Frelinghuysen,  Secretary  of  State.) 

(BuU.  IT.  8.  Fish  Com.,  ni,  pp.  447-8.) 

Newberry,  John  S. — Brief  descriptions  of  fossil  plants,  chiefly  ter- 
•tiary,  from  Western  North  America. 

(Proc.  U.  8.  Nat.  Mus.,  Feb.  28, 1883,  v,  pp.  502-574.) 

58  new  species  are  described,  chiefly  from  the  collection  of  Dr.  F.  V.  H«y- 
den. 

Nutting,  C,  C. — On  a  collection  of  birds  from  the  Hacienda  **  La 
Palma,''  Gulf  of  Nicoya,  Costa  Rica. 

(Proc. U.S. Nat. Mus.,  1883,  v,pp.  382-395.) 

Contains  also  a  few  notes  on  the  mammals  of  that  region. 

Nye,  WiLLARD,  jr. — Be\»  {Anguilla  rostrata)  in  New  Bedford  water- 
pipes.    Mackerel  abundant  in  Amherst  Kiver. 

(Bull.  U.  8.  F.  C,  vol.  II,  1882,  Mar. 21, 1883,p.  272.) 

Ryder,  John  A. — On  the  thread-bearing  eggs  of  the  nilversides  {^fen' 
idia). 

(Bull.  U.  S.  Fish  Com.,  iii, pp.  193-196.) 

« Preliminc^ry  notice  of  the  development  and  breeding  habits  of 

the  Potomac  Catfish,  Amiurus  albidus  (Le  Sueur)  GiUt 
(Pnll,  y,  8.  FUU  Coiii„m,pp.W-«80.) 
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BtdeR)  John  A.— Bearing  oysters  from  artificially-fertilized  egg^ 
together  with  notes  on  pond  caltare,  &e. 

(Ball.  U.  8.  l^nsh  Com., ni,  pp. 2bl-294.) 

Beport  on  the  abnormal  api)earance  of  some  shad  eggs  from  a 

fish  kept  in  confinement  at  Havre  de  Grace,  Md. 

(Ball.  U.  S.  Fish  Com.,  ui,  p.  440.) 

Bearing  oysters  from  artificially  impregnated  eggs. 

(Science,  ii,  pp.6(M^) 

— : The  law  of  nuclear  displacement  and  its  significance  in  em- 
bryology. 

(Science,  i,  pp.  275-277,  with  cut.) 

Development  of  the  membrane  bones  of  the  skull  of  the  pike. 

(Science,  i,  p.  513.) 

The  protozoan  parasites  of  the  oyster. 

(Science,  i,  p.  567.) 

Oyster  culture  in  Holland. 

(Science,  u,  p.  79.) 

Bearing  oysters  from  artificially  fertilized  eggs  at  Stockton,  Md. 

Science,  u,  pp.46;M64.) 

Primitive  visual  organs. 

(Science,  ii,  pp.  39-40.) 

(See,  also,  under  OiLL  and  Byder,  in  Part  u.) 

Saunders,  Howabd. — ^On  the  birds  exhibited  in  the  International 
Fisheries  Exhibition. 

(The  Ibis,  fifth  series,  Oct.,  Id83,  vol.iv,  pp.346-3r)2.) 
Contains  a  very  favorable  notice  of  the  U.  S.  National  Museum  exhibit  of 
North  American  aquatic  and  fish-eating  birds,  on  pp.  350, 351. 

ScLATEB,  P.  L. — ^Beview  of  the  species  of  the  family  IcteridsD.     Part 
i,  Cassicinffi. 

(The  Ibis,  fifth  series,  April,  1883,  vol.  iv,  pp.  145-163,  pls.yi,  vu.) 
Frequent  reference  to  National  Museum  specimens. 

A  review  of  the  species  of  the  family  IcteridaB.    Part  ii,  Icte- 

riuaB. 

(The  Ibis,  fifth  series,  July,  1883,  vol.  iv,  pp.  35'i-374,  pi.  xi.) 
Contains  frequent  mention  of  National  Museum  specimens,  loaned  for  osam- 
i  nation. 

Smith,  Rosa. — On  the  life  coloration  of  the  yonng  of  Pamaoentru^ 
rubicundus, 

(Proc.  U.  S.  Nat.  Mus,,  May  23,  1883,  v,  pp.  652-653.) 
Si>ecimeu  from  La  Jollas,  near  San  Diego,  Cal. 

The  life  colors  of  Cremnobates  integripinnis. 

(Proc.  U.  S.  Nat.  Mus.,  Oct.  5, 1883,  vol.  vi,  1883,  pp.  216-217.) 

Note  on  the  occurrence  of  Oasterosteus  wiUianutonij  Grd.,  in  ao 

artesian  well  at  8nn  Bernardino,  Gal. 

(Froc.  U,  S,  Nat,  Mus.,  Oct.  5, 1883,  vol.  vi,  1883,  p.  217.) 
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Smith,  Uosa. — Notes  od  tbe  fishes  of  Todos  Santos  Bay,  Lower  Califbrnia. 

(Proc.  U.  S.  Nat.  Mus.,  Oct.  25, 1883,  vol.  vi,  1883,  pp.  232-236.) 

Smith,  Sidney  I. — Preliminary  report  on  the  Brachynra  and  Anomnra 
dredged  in  deep  water  off  the  south  coast  of  New  England  by  the 
U.  S.  Fish  Commission  in  18S0, 1881,  and  1882. 

(Proc.  U.  8.  National  Mnsenm,  vol.  Vl,  1883,  pp.  1-57,  pU.  i-vi. ) 
.  ThiB  report  inclades  ^*  all  the  species  of  Brachyara  and  Anoiunra  obtained 
off  Martha's  Vineyard,  at  depths  greater  than  50  fathoms.  •  •  •  The  last 
season's  dredging  off  Martha's  Vineyard  reveals  the  total,  or  almost  total, 
disappearance  of  several  of  the  larger  species  of  cmstacea,  which  were 
exceedingly  ahnndant  in  the  same  region  in  1880  and  1881."  Tbirty-ono 
species  are  included  in  the  report,  and  of  these  seven  are  new.  Three  new 
genera  are  also  described.  Very  full  notes,  with  complete  lists  of  the  locali- 
ties, inclading  depths,  nature  of  the  bottom,  dates  when  collected,  number 
of  specimens  obtained,  dsc,  are  given  under  each  species.  Tables  of  measure- 
ments of  many  species  are  also  given.  The  new  genera  described  are:  SjffH' 
pagvriu  (p.  37),  Eumunida  (p.  44),  and  Anoplonotut  (p.  50).  The  new  species 
described  are  as  follows : 

Braohyura. — Amathia  Tanneri,  p.  4 ;  CoHodet  rohu8tuB,]^,b;  CgmopoUa  gro'- 

oUUf  p.  20. 
Anomoura, — Sgmpagurua  picius  (pi.  5,  figs.  2,  2a;  pi.  6,  Figs.  5-8),  p.  37; 

Munida  valida  (pi.  1),  p.  42;  Eumutiida  pieia  (pi.  2,  fig.  2;  pi.  3,  flgs. 

6-10;  pi.  4,  figs.  l-3a),  p.  44;  AnopUmotus  poUiu9  (pi.  2,  fig.  1;  pi.  3, 

tigs.  l-5a),  p.  50. 

List  of  the  crnstacea  dredged  on  the  coast  of  Labrador  by  tho 

expedition  under  the  direction  of  W.  A.  Stearns,  in  1882. 

(Proc.  U.S. National  Mnsenm,  1883,  vol.  vi,pp.21i?-222.) 
Enumerates  36  species  distributed  among  tho  following  groups:  Braohynra, 
2  species;  Anomnra,  2  species;  Macrura,  9  species;  Scbizopoda,  1  species; 
Coraacea,  1  species ;  Amphip«da,  16  species ;  Isopoda,  2  species ;  Copepoda, 
1  species;  CIrripedia,  1  species ;  Rhizocephala,  1  species.  Full  notes  are  given 
on  the  localities  of  occnrrence,  depth,  character  of  bottom,  character  of  speci- 
mens, &.C.,  and  also,  in  some  cases,  on  the  sizes  of  specimens.  This  collection 
was  made  by  W.  A.  Steams,  of  Aniberst,  Muss.,  and  a  party  of  students  from 
Tale  College.  The  specimens  belonging  to  Mr.  Steams  wero  turned  over  to 
the  National  Mnsenm,  and  those  belonging  to  the  remainder  of  the  party  to 
the  Mnseum  of  Yale  College. 

Beview  of  the  marine  crnstacea  of  Labradoi 

(Proc.  U.S. National  Mnseum,  1863,  vol. vi, pp. 223-232.) 
Enumerates. 65  species  of  crnstacea  as  follows:  Bracbyura,  4  species;  Ano- 
mnra, 2  species;  Macrura,  13  species;  Scbizopoda,  1  species;  Cnroacea,  1 
species ;  Pbyllooarida,  1  species ;  Amphipoda,  29  species ;  Isopoda,  7  species; 
Ostracoda,  1  species;  Copepoda,  1  species;  Cirripediu.  4  species;  Rbizoce- 
phala,  1  species.  The  localities  in  which  each  species  was  obtained  are  given, 
when  known,  and  also  occasional  notes  on  abnndancc,  &c.  The  material  on 
which  this  review  is  based  was  principally  obtained  by  Prof.  A.  8.  Packard  Jr., 
in  1860  and  1864,  and  by  W.  A.  Stearns  in  188  J.  Almost  the  only  previons 
source  of  information  in  regard  to  the  crnstacea  of  Labrador  had  been  Pro- 
fessor Packard's  '^A  list  of  tbe  animals  dredgc<1  near  Caribou  Island,  Southern 
Labrador,  during  July  and  August,  18^.0  "  (Canadian  Naturalist  and  Geolo- 
gist, December,  1863),  VIII,  pp.  401-429  (l-^.•9),and  bis  **  View  of  tbe  recent 
invertebrate  fanna  of  Labrador"  (Memoirs,  Boston  8oe.  Nat.  History,  1867, 
I,  pp.  263-303,  pll.7,  8.)  Tbe  collection  of  W.  A«  Steams  is  now  in  the  poB- 
aessioii  of  the  N^tionftl  Museom. 
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Stewart,  T.  E.,  M.  D.,  Ph.  G. — The  Relation  of  pharmacy  to  Thorapeti- 
'  tics.    A  lectare  delivered  before  the  Alumni  Association  of  the 
Philadelphia  College  of  Pharmacy. 

(Druggists  Joarnal,  Dec.,  1883;  also  separate,  nupaged,  5  pages.) 
Suggests  the  plan  of  foandiug  at  Washington,  in  connection  with  the 
Smithsonian  Institution,  a  laboratory  of  experimental  pbarroacology,  witli 
new  apparatus  and  means  for  doing  scientific  work  on  drugs.  After  (Ii'«cniM- 
ing  this  paper  it  was  voted  by  the  meeting  *' that  it  is  tbe  sense  of  tbis  meet- 
ing tbat  tbis  suggestion  be  adopted,  and  tbe  founding  of  such  a  laboratory 
at  Washington,  in  connection  with  the  Smitbsoniau,  be  rccommencliHl.'' 

Swain,  Joseph. — Description  of  a  new  species  of  Ba4roptervH  {Ha- 
drapterus  scierus)  from  Southern  Indiana. 

(Proc.  U.  S.  Nat.  Mus.,  Nor,  27,  1883,  vol.  vi,  p.  2.^.) 
(See  also  under  Jordan  &,  Swain.) 

Swain,  Joseph,  and  George  B.  Kalb.— A  review  of  the  geima  No- 
turus^  with  a  description  of  one  new  species. 

,    (Proc.  U.  Si  Nat.  Mus.,  v,  May  2:5,  1883,  pp.  638-644). 

Seven  sjiecies  are  mentioned,  yoturuM  elaBsocMr^  n.s.,  IlIlnoiH  K.,  Giid, 

Swan,  James  G. — Report  of  investifjations  at  Neah  Bay,  Wash.,  re- 
specting the  habits  of  far  seals  of  that  vicinity,  and  to  arrange 
for  procaring  specimens  of  skeletons  of  ceta<H;a. 

(Bull.  U.  S.  Fish  Com.,  m,  pp.  201-207.) 

Tarb,  K.  S. — Life  at  the  bottom  of  the  sea. 

(Forest  and  Stream,  New  York,  Nov.  29,  18«:^  vol.  xxi,pp.  :i44,345.) 
A  popular  account  of  the  deep-sea  explorations  of  the  U.  S.  Fish  ComtniH- 
sion. 

Thosias,  Gtbus. — Note  on  certain  Maya  and  Mexican  manuscripts. 

(Science,  vol.  i,  No.  20,  pp.  585,586.) 

Verriel,  a.  B. — Reports  on  the  results  of  dredging,  under  the  .**u]>er- 
vision  of  Alexander  Agassiz,  on  the  east  coast  of  the  United  States, 
dnring  the  summer  of  3880,  by  the  U.  JS.  Coast  Survey  stenmer 
"  Blake,'' Commander  J,  R.Bartlett,U.  S.  N.,  commanding,  (xxi. — ) 
Report  on  the  Anthozoa,  and  on  some  a^lditional  species  dretlged  liy 
the  "Blake"  in  1877-'70,  and  by  the  U.  S.  Fish  Commission  steamer 
*'Fi8h  Hawk,"  in  1880-'82.    By  A.  E:  Verrill. 

(Bull.  Mus.  Comp.  Zoology,  at  Harvard  CoUege,  No.  1,  July,  188:i,  xi,  pp, 
1-72,  pi.  i-viii.) 

EnnmerateA  59  speciee,  of  which  23  are  new.  One  new  family  and  .'>  nc^v 
genera  are  also  defined.  A  large  number  of  tbe  old  species  are  also  d«>scriUc«l 
and  figured,  and  tbe  remainder  are  accompanied  by  more  or  lesn  full  notr<( 
and  tables  of  synonymy.  Tbe  plates  are  well-execute<l  pboto-lithogmphs 
from  drawings  by  J.  H.  Emerton. 
Tbe  following  are  newly  described : 
Families, — Ceratoiaida  Gray  (emended),  p.  9;  Chrysogorgidcr,  no  v.,  p.  21 : 

PrimnoidcB  (emended),  p.  28. 
Gmera, — Acanella  Gray  (emended),  ]i.  13;  LepidUis,  nov.,p.  lb;    Irido- 
fforgia,  nov.,  p.  26;   Stenogortfia,  dot.,  p.  1^;    ^oftufin^,  uov.|  p.  50; 

/fel<fifMto/(i)  nov.,  p.  66, 
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Nwo  species. — Kophohelemnon  acabrumf  pi.  1,  figs.  5-5C)  p.  7 ;  Acanella  epicu- 
loaa,  p.  17 ;  Acanella  simplex,  p.  17 ;  Lepidiais  caryophyllia,  pi.  iv,  figs, 
l-lo,  p.  18;  Lepidiais  longiflara,  pi.  iv,  figs.  4,  4a,  p.  19;  Lepidisis 
vitreaf  p.  20;  Dasygorgia  Agfssizii,  pi.  ii,  figs,  4-45,  p.  22;  Dasygargia 
elegans,  p.  23;  Dasygorgia  spiculcsaf  pi,  ii,  fig.  5,  p.  23;  Dasygorgia 
squanuiia^  p.  24 ;  Dasygorgia  splendens,  p.  25 ;  Chrysogargia  Fewkesiif 
p.  26;  Iridogorgia  Pourtalesii,  pi.  ii,  figs.  7.  7a,  p.  27;  Prfmnoa  Pour- 
iatcsUj  pi.  ii,  figs.  2-2e,  p.  28 ;  Stenogorgia  ctuta,  pi.  11,  figs.  1-15,  p.  30 ; 
Acanihogorgia  mtcHcata,  p.  34 ;  Paramuricea  grandis,  pi.  iii,  figs.  3-35, 
p.  37 ;  Paramuricea  tenuis,  p.  3d ;  Eunicella  modesia,  pi.  ii,  fig.  3,  p.  39; 
Oersemla  longifiora,  pi.  iii,  figs,  6, 65,  p.  44 ;  Sagartia,  Acanella,  pi.  y1, 
figs.  2, 2a,  p.  46;  Aotinauge  nodosa,  Vernll,  var.  coronata,  nov.,  pi.  vi, 
figs.  8, 8a,  p.  53;  var.  tuberculosa,  nov.,  pi.  vi,  fig.  7,  p«  53;  AcHnauge  Ion- 
^tcomttf  Verrill,  var.  Cart5a;a,  nov.,  p.  55 ;  Actinaugenexilis,  pi.  yi,  fig8.4, 
5,  p.  55. 

Vebbill,  a.  E. — Reports  on  the  results  of  dredging,  under  the  super- 
vision of  Alexander  Agassiz,  in  the  Gulf  of  Mexico  and  in  the  Carib- 
bean Sea  (1878-79),  by  the  TJ,  S.  Coast  Survey  steamer  "  Blake,'' 
Lieut.-Commander  C.  D.  Sigsbee,  U.  S.  N.,  and  Commander  J.  R 
Bartlett,  XT.  S.  N.,  commanding.  XXIV, — Supplementary  report 
on  the  "  Blake''  Cephalopods,  by  A.  B.  Verrill. 

(Bull.  Mas.  Comp.  Zool.,  at  Harvard  College,  No.  5,  1883,  xi,  pp.  105-115, 
pi.  1-3.) 

Two  new  genera — Neototeutkis  (p.  106)  and  Opisthoteuthia  (p.  113) — are  de- 
fined, and  four  aew  species  are  described  as  follows : 

Neototeuthis  Pourtalesii,  pL  iii,  figs.  1-1  b,  p.  108 ;  Sossia  braohyura,  pi.  iii, 
*  fig.  2,  p.  110;  Octopus  pictus,  pi.  iii,  fig.  3,  p.  112 ;  Opisihoteutkis  Agassizii,  pi. 
1,  Ag,  1,  pi.  ii,  fig.  1,  p.  113. 

Four  additional  species  are  described,  which  have  also  been  taken  by  the 
U.  8.  Fish  Commission.  They  are  Abralia  megalops  Verrill,  Sthcnoteuihis  Bar" 
tramii  (Les. )  yerr.(f ),  Cheiroteuthis  Zacer(o«a  Yerr.,  and  Heteroteuthis  tenera  Verr. 
The  plates  are  photo-lithographs  from  drawings  by  J.  H.  Emerton. 

— *— -    Descriptions  of  two  species  of  Octopus  from  California. 

(Boll.  Mns.  Comp.  Zoology  at  Harvard  CoUege,  No.  6, 1883,  xi,  pp.  117-124, 
pi.  iv-vi.) 

The  two  species  described  are:  Octopus punetatus  Gabb,  pi.  iv,  pi.  y,  fig.  2, 
p.  117 ;  and  Octopus  bimaculaius  Verrill,  sp.  nov.,  pi.  v,  figs.  1-la,  pi.  vi,  p.  121. 

The  descriptions  were  partly  drawn  np  from  specimens  furnished  by  the 
National  Mnsenm.  The  plates  are  photo-lithographs,  firom  drawings  by  J.  H. 
Emerton. 

—    Becent  explorations  in  the  region  of  the  Gulf  Stream  off  the 

eastern  coast  of  the  United  States  by  the  U.  S.  Fish  Commission. 

(Science,  1883,  vol.  x,  pp.  443-^447, 531-534 ;  vol.  ii,  pp.  153-155 ;  eight  wood- 
onts,  charts  and  diagrams.) 

Descriptive  of  the  physical  and  other  characteristics  of  the  regions  ex- 
plored, and  of  the  varions  appliances  nsed,  with  a  brief  account  of  the  ani- 
mal life.  The  paper  is  divided  into  the  following  sections:  1.  Introdactoiy 
(historical) ;  2.  Physical  features  of  the  region ;  3.  Influence  of  the  Gulf 
Stream ;  4.  Nature  and  origin  of  the  deposits ;  5.  Fossiliferous  magnesian  lime- 
stone nodules. 

Walker,  S.  T.^Fish  mortality  in  the  Oulf  of  Mexico. 

(Pioc.  U.  8.  Nat.  Mus.,  July  27,  1883,  vol.  Vi,  1883,  pp.  105-109.) 

H.  Mis.  69 21 
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APPENDIX  0.— LIST  OF  CONTRIBUTORS  TO  THE  MUSEUM 

IN  1883. 

• 

AbbCj  W.  A,  Specimens  of  menhaden  scraps  from  Massachusetts.  Ac- 
cession 12552. 

Aberty  J.  T.,  U.  &  Engineers,  Large  collection  of  choice  minerals  coL 
lected  by  Col.  I.  L  Abert,  contained  in  fonr  double  cabinets  which 
have  been  stored  for  many  years  with  the  Smithsonian  Institution. 
Accession  12689. 

Adams  Brothers.  Slab  of  slate;  from  Adams  Brothers'  quarry,  Lynch- 
burg, Ya.    Accession  13385. 

AdamSy  J.  B.  Box  containing  living  toads,  lizards,  snakes,  bird-skins^ 
and  insects;  from  New  Mexico.    Accessions  13431, 13662. 

Adams,  J.  0.  Modern  Indian  game  (bone,  wood,  and  strings) ;  from 
Wisconsin.    Accession  12672. 

Adamsy  Mayhevo.  Specimen  of  harpoon  with  semi-revolving  head; 
from  Massachusetts.    Accession  13174. 

Adams,  W.  H.  Three  boxes,  specimens  of  minerals  and  fossils ;  from 
Illinois.    Accession  12537. 

AdcoXjJ.B,  Box  of  Indian  relics;  from  Arkansas.  (Purchased.)  Ac- 
cession 13541. 

Agassiz,  Prof.  Alexander,  Mus.  Oomp.  Zool.,  Cambridge,  Mass.  Thirty-six 
species  of  echini  (of  the  Blake  collection).    Accession  13738. 

AlasJca  Commercial  Company,  San  Francisco,  Cal.  One  pair  of  walrus 
tusks  (loaned) ;  from  Alaska.    Accession  12703. 

Albemarle  Soapstone  Company.  Specimens  of  soapstone  and  talc;  from 
Albemarle  County,  Virginia.    Accession  13319. 

Aldrich,  J.  B.  Specimen  of  Indian  implement;  dug  from  mound  in 
Southeastern  Colorado. «  Accession  13287. 

Alexander,  Charles  W.  Specimens  of  bird-eggs;  from  Illinois.  Acces- 
sion 13714. 

Allabach,  P.  H.  Specimen  of  wood  thrush ;  from  District  of  Columbia. 
Accession  13093. 

Allen,  Frederick  8.  Model  of  life  raft  (presented) ;  three  swordfish 
irons  (purchased).    Accessions  12554, 12954. 

Allison,  Hon.  W.  B.  Package  of  minerals;  from  Iowa.  Accession 
12851. 

Auburndale  Watch  Company,  Boston,  Mass.  Sample  of  metallic  ther- 
mometer.   Accession  13043. 

American  Ship  Windlass  Company,  Providence,  B.  I.  Model  of  steam 
windlass  (loaned).    Accession  12778. 

Ames,  F.  P.  Fragments  of  bones  from  old  Indian  camp  in  Ohio.  Ac- 
cession 13419. 

Anderson,  Rev.  D.  Stuffed  specimen  of  duck  {Ana^  boschas) ;  from  Can- 
ada.   Accession  13167. 
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Animony  Miss  X.  Z.    Specimens  of  sulphide  and  carbonate  of  copper. 

Accession  13227. 
Andrews,  Byron.    Bird's  nest  and  skin  of  pocket  gopher  {Oeomys  ial- 

poideghulbivarus)]  from  Dakota.    Accessions  13207,  13661. 
AidrewSj  E,  F.    Life-size  oil  painting  and  frame  of  the  late  Charles 

Darwin.    Accession  12563. 
Apgar^  Austin  C.    About  one  thousand  specimens  of  moUusks,  pisidium,^ 

and  sphoerium ;  from  New  Jersey.    Accession  13597. 
Aj^ktouj  John  W.  M.    Specimen  of  quartz,  crystals,  fossils,  and  lizard 

(Plethodon  glniinosus) }  from  West  Virginia.    Accessions  13272, 13699. 
Appkton,  Nathan,    Two  photographs  showing  the  American  amba- 

lance  at  Paris  during  the  siege  1870  and  1871.    Accession  13103. 
ireiufeW,  Dr.  M.  F.  {through  8.  O.  Worth).    Samples  of  Yopon  tea. 

Accession  13015. 
Ankm,  J.  8.    Specimens  of  silk*  worms,  insects,  and  snail  shells;  from 

California.    Accession  13616. 
AUkmn,  Topeka  and  8anta  F4  Railroad  {through  John  8.  F,  Batchen). 

Specimens  of  building  stones ;  from  Arizona,  New  Mexico,  and  Texas. 

Accession  13448. 
i*tiw,  A.  L.    Specimen  of  ore ;  from  Louisiana.    Accession,  12902. 
Ailsm^  Charles  O.     Alcoholic  specimens  of  salmon  eggs  and  embryos, 

and  photo-negatives ;  from  Maine.    Accessions  12566, 12832, 12848. 
i*'w,  Dr.  H.  A.    Specimen  of  Towhee  Bunting  {Pipilo  erythrophthaU 

"1^),  partial  albino  in  flesh,  and  specimen  of  Hylocichla  alicicB;  from 

Michigan.    Accessions  12866, 13005. 
Aimoi  Brothers.    Model  of  center- board  for  small  sail-boats  and  skiffs ; 

from  New  York.    Accession  12589. 
Ati^md,  N.  E.    Oil- can  taken  from  stomach  of  large  cod  near  Bace 

I^oint,  Massachusetts.    Accession  12808. 
^'^cfc,  0.  E.    Two  living  alligators,  juv.    Accession  13170. 
Aifcy^  Arthur  H.j  <6  Co.    One  can  each  mackerel  roe,  fresh  mackerel, 

ftQd  Kantucket  sturgeon ;  from  Massachusetts.    Accession  12844. 
•&»%,  H.  L.    Skin  of  duck ;  from  Washington  Territory.    Accession 

13348. 
^w,  George  O.,  cfe  Co.    Samples  cotton  seed  and  its  products,  includ- 
ing the  refined  oil.    Accession  12766. 
^er,lf.    Specimens  of  minerals;  from  Oalifomia.    Accession,  12608. 
^f^WyJulia  Langdan.    Two  living  specimens  of  alligators,  juv.   Acces- 
sion 13487. 
^hury  Ron.  John  8,    Specimens  of  minerals  and  ores ;  from  Virginia. 

Accessions  12837, 12901, 13056, 13589. 
^rker,  Henry  L.    Specimens  of  8iren  laoertinaj  living  water-snakes, 

&ud  rattlesnake  ( Caudisona  miliaria) ;  from  South  Carolina.    Acces- 
sions 12888,  13045, 13102. 
^^tty  8.  C.  Specimen  of  living  siren;  from  Florida.   Accession  12985. 
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Barnes^  William  M,  Beak  and  Ads  of  sail-fish;  froth  Ocean  Island,  Pacific 
Ocean.    Accession  12676. 

Barnettj  Edward  {through  Felix  R.  McManus).  Pieces  of  the  wood  from 
spring-house  which  was  used  by  General  Washington  as  headquarters 
when  he  surveyed  the  Shenandoah  Valley.    Accession  13704. 

BartleUy  L  H.j  &  Son,  One  slab  each  of  Arctic  and  humpback  whale- 
bone.   Accession  12822. 

Barton  &  Logan,  Specimen  of  monkey  ( Chlorocebus  sabanis) ;  from  West 
Africa.    Accession  13558. 

Batchen^  John  S,  F,  Twenty-seven  packages  building  stones,  granite 
and  marble,  from  various  States  and  Territories,  also  five  photographs 
of  old  engines;  from  the  Chicago  Exhibition  of  1883.  Accessions 
12770,  12841,  12916,  12929,  12950, 12969,  12993, 13000,  13003,  13027, 
13041,  13088,  13117,  13163,  13186,  13199, 13224, 13299,  13327,  13368, 
13433,  13443,  13445, 13460,  13477, 13511, 13534, 13556, 13576, 13708. 

Beall,  L,  A,    Specimen  of  iron  ore;  from  Maryland.    Accession  13796. 

Beallj  O.  B,  Specimen  of  pig  (Sus  scrofa)  with  two  perfectly  formed 
mouths;  from  Maryland.    Accession  12984. 

Beany  Barton  A,  Tank  of  alcoholic  fishes,  reptiles,  and  invertebrates; 
from  Susquehanna  River,  at  Bainbridge,  Pa.  Accessions  12913, 
13467. 

Beanj  Dr,  T,  H.  Specimens  of  the  shad,  herrings,  rock-fish,  and  pick- 
erel; from  Washington  Market.    (Purchased.)    Accession  12935. 

BeclCj  A,  B,  Carved  stone  pipe;  from  Pennsylvania.  Accession 
13548. 

Beckwithy  Miss  Lizzie,  Large  leaf-shaped  stone  implement;  from  Ala- 
bama.   Accession  13607. 

Beetle^  James,  One  model  of  whale-boat.  (Purchased.)  Accession 
12909. 

Beldin^j  L,  Collections  of  bird-skins,  Indian  relics,  bones,  reptiles,  &c. ; 
from  Lower  California.    Accessions  12828, 12911,  13115.    ' 

Belfragey  G.  W,  {deceased).  Specimens  of  natural  history;  from  Texas. 
Accession  13253. 

Belly  James,  Large  collection  of  living  snakes,  bird-skins,  eggs,  in- 
sects, &c.;  from  Florida.  Accessions  12746,  12814,  13016,  13081, 
13114, 13270, 13533,  13778. 

Belly  Dr,  Bohert,  Alcoholic  specimens  of  lizard  {Amblystoma)j  fishes 
{Cliola  sioreriana^=Butiltis  storerianus)y  and  lamprey  eel;  frt>m  Can- 
ada.   Accession  13038. 

Bendire,  CharleSy  U,  8,  A,  Collection  of  223  bird-skins  and  18  nests  ^ 
from  Oregon.    Accession  12650. 

Benedicty  J.  E,  Collection  of  worms,  also  bird-skins  ( Cymochorea  leu- 
corrhoay  and  Oceanites  oceanious) ;  from  Atlantic  Ocean.  Accessions 
12856,  13753. 

Bereman^  T,  A,  One  box  of  geodes,  43  specimens,  also  33  specimens 
{Lithostrotion  canadense))  from  Iowa.    Accession  13438. 
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JSertha  Zinc  Company.  Specimens  of  pare  spelter  and  zinc  ore  (silico- 
carbonate  of  zinc) ;  from  Virginia.    Accession  13266. 

Be^sels^  Dr.  E.  SpeCsimen  of  bird-skin  {Coccyzus  americantis).  Acces- 
sion 13166. 

JShanmangrej  Samdet  Chowfa  {director-general  of  posts  and  telegraphs)^ 
Bangkok^  Siam,  Collection  of  postage-stamps;  from  Siam,  Hong- 
Kong,  and  Singapore.    Accession  13706. 

Bickfordj  Bcv.  W.  F,  Specimens  of  orthoclase  crystals;  from  Colorado. 
Accession  13751. 

BiddlCj  Miss  Lydia  8.  S{)ecimen  of  an  embroidered  quilt  over  one  hun- 
dred years  old ;  from  Carlisle,  Pa.    Accession  13288. 

Bille,  Carl  Steen  Andersen  de  {minister  resident  and  consul-general  of  Den- 
mark). Specimen  of  sonorous  or  singing  sand ;  from  Bornholm,  Den- 
mark.   Accession  13770. 

Binneffj  W.  0.  Twelve  species  of  land  shells ;  from  New  Jersey.  Acces- 
sion 13639. 

Bishopy  J.  Specimen  of  insect  {Phobetron  pithcdans)]  from  Ohio. 
Accession  13470. 

Bishop  J  John.  Model  of  '<  Grand  Banker,''  full  rigged,  complete.  Scale, 
i  inch.    (Purchased.)    Accessions  12644, 12800. 

Blacky  Alexander  C.  One  box  of  Indian  implements  and  fossils ;  fpom 
Indiana.    Accession  12897. 

Blackfordj  Eugene  6.  Living  and  fresh  specimens  of  fishes,  among 
which  were  Salmo  gairdneriy  Salvelinus  malma^  Salvelinus  foniinaliSy 
8almo  salar,  Brevoortia  tyrannusy  Salmo  pleuriticus,  Seriola  lalandiiy 
Scomber  scombrus  ;  also  large  collection  of  alcoholic  specimens  of  West 
Indian  and  South  American  fishes,  collected  by  J.  C.  Brevoort; 
large  collection  of  oyster  and  clam  shells,  fresh  specimen  of  lobster 
weighing  18  pounds,  one  box  of  corals,  one  large  tortoise,  and  fresh 
specimen  of  manatee  {Trichechus  manatus)^  from  Brazil,  and  box  of 
salamander  eggs  {Siredonpisdformis).  Accessions  12505, 12515, 12513 1, 
12557,  12585,  12639,  12659, 12684,  12687,  12747,  12769,  12826,'  12978, 
13065,  13138,  13146,  13157,  13178,  13196,  13539,  13620,  13626,  13737, 
13759, 13808. 

Blandj  Thomas.  Water-color  drawing  of  hunting  monkeys  with  blow- 
gun,  made  by  native  Indian  artist  at  the  gold  mines  of  Marmato  in 
Autioquia,  New  Granada.    Accession  13040 

Blinny  A.  S.    Specimens  of  minerals ;  from  Oregon.    Accession  13785. 

Blochman^  L.  A.   Small  box  of  shells;  from  California.  Accession  13031. 

Bloomer^  William.  Bones  of  whale  {Balcsnoptera  rostrata)  16  feet  long, 
taken  ofiT  Monomoy  Point  light-house,  Harwick  Port,  Mass.  Acces- 
sion 13344. 

Bloziery  H.  Specimen  of  fish  {Dorosoma  heterurum)]  from  Ohio.  Ac- 
cession 13784. 

Boardman^  0.  A.  Specimen 'of  fish  {Coregonus  nigripinnis)]  from  Min- 
nesota; also  stor.e  relic;  from  Maine.    Accessions  12906, 13702. 
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Bogartj  OeorgeA.    Twenty  specimeus  of  Niagara  fossils;  from  Indiaua. 

Accession  13225. 
BonneUj  Oeorge  W.    Specimen  of  stone  ax;  from  District  of  Golnmbia. 

Accession  12920. 
Booth,  A.J  &  Co.    One  barrel,  2  boxes,  2  bales  of  canned  fish  and  oysters; 

also,  specimen  of  (steel-beaded  salmon)  Salmo  gairdneri;  from  Paget 

Sound.    Accessions  12941, 13746. 
Bostiok  &  Anderson.    Box  Indian  relics  snpposed  to  have  been  dag  from 

Indian  battle  grounds  in  Sumter  County,  Florida.    Accession,  13164. 
Bostwioky  H.  B.    Specimen  of  insect  {Papilio  asterias);  from  Kansas. 

Accession  13251. 
Bowles,  William  B.    Flag  of  the  " Geneva  Cross"  carried  by  the  Amer- 
ican ambulance  during  the  siege  of  Paris,  1870  and  1871.    Accession 

13104. 
Bowron,  William  M.    Specimens  of  shells;  from  Tennessee.    Accession 

13198. 
Braddn,  A.  H.    Specimen  of  pyrite  in  hornblende  rock;  from  North 

Carolina.    Accession  13647. 
Bradstreetj  E.  0.    Specimens  of  minerals;  from  Colorado.    Accessions 

130§9, 13605. 
Brqud,  James  H.    Specimen  of  No.  2  Brand  whaling-gun,  with  Brand's 

darting-bomb  and  eight  bomb-lances.    Accessions  12531, 12548. 
Bransford,  Dr.  J.  F.    Two  stone  images;  from  ''Pacuare  Cut,"  Limon 

Railroad,  Costa  Rica.    Accession  13513. 
Brazilian  National  Museum.    Four  boxes,  129  specimens  of  fossils  and 

64  species  fossil  shells  (cretaceous) ;  from  Brazil.    Accessions  12699, 
12885. 
Bri{fhtwelly  Dr.  0.  H.    Two  specimens  of  percoid  fishes;  from  District 

of  Columbia.    Accession  13313. 
British  Museum,  London.     Stuffed  specimen  and  skeleton  manatee, 

{Manatus  senegalensis).    Accessions  13030,  13091. 
Bromley,  John,  &  Sons.    One  box  containing  an  assorted  lot  of  floor 

rugs.    Accession  12816. 
Bronaugh,  J.  W.    Specimen  of  fish  {Amhloplites  rupestris)  14  inches  in 

length;  from  Manchester,  Ya.    Accession  13010. 
Brown,  A.  0.    Specimen  of  elephant  seal  {Macrorhinv^  angustirostris)', 

from  California.    Accession  13245. 
Brown,  Ernest  0.    One  box  Indian  relics  and  fragments  of  pottery; 

from  Illinois.    Accession  13667. 
Brown,  E.  L.    Specimens  of  diatoms  found  in  peat  bogs  in  Wisconsin. 

Accession  12854. 
Brown,  J.  Hare.    Specimens  of  pyrites  in  quartz ;  from  New  Mexico. 

Accession  12567. 
Brown,  James  Temple.    Seal-skin  suit  made  from  skins  of  the  hooded 

seal  (Oystophora  cristata)  and  harbor  seal  (Phooa  vitulina)  worn  by 

whalers  during  fhe  winter  season.    Accession  13286. 
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Srownj  P,  Stanley.    Three  specimens  birds  in  flesh  {Cupidonia  cupido); 

from  Kansas.    Accessions  12536,  12636. 
JBrotcn^  W.  C.    Box,  117  specimens,  of  rude  Indian  implements  and 

fossils ;  from  Pennsylvania.    Accession  13698. 
Srmih  Electric  Company.    One  light  machine  No.  4  and  one  lamp  '^o. 

7.    Accession  13071. 
Bryan^  E.  C.     Skeleton  of  bat  ( Vesperugo  serotinus).    Accession  13250. 
SurgoynCj  Burbiges  &  Co.,  {London,  England).    Six  jars  of  colors  used 
in  confectionery,  viz,  super  lemon-yellow,  jetoline  black,  apricot-yel- 
low, cherry-red,  damson-blue,  and  apple-green.    Accession  13829. 

Bureau  of  Arts  {Paris,  France),  through  John  Durand.  Two  boxes  of 
porcelain  and  Sevres  wares.*  Also,  card  of  yarns  used  in  the  manu- 
facture of  tapestry.    Accessions  13132, 13749. 

Buries,  James  L.  Specimens  of  limonite  iron  ore ;  from  Eagle  Eock  Mine, 
Virginia.    Accession  13280. 

Bums,  Frank.  Eight  boxes  of  Indian  and  mound  relics,  pottery,  fossils, 
shells,  stone  mortars,  and  ^  trough  8upx>osed  to  be  used  for  burying 
the  dead  by  the  Mound  Builders ;  from  Alabama.  Accessions  12840, 
13047, 13237,  13292, 13545,  13574,  13688. 

Bumham,  0.  Nine  hogsheads,  1  box  whalebones  j  from  the  coast  of 
Florida,  near  Cape  Canaveral ;  also  two  specimens  of  whale's  teet^ 
(Caiodon  ma4srocephalus).    Accessions  12869, 13375. 

Burr,  Oeorge.    Specimen  of  clay  shale;  from  New  York.    Accession 
'  13037. 

Butler,  A.  W.  Eleven  specimens  of  bird-skins ;  from  Indiana.  Ac- 
cession 12761. 

Cadbury  Brothers.  Eighteen  specimens  illustrating  thei  processes  of 
manufacturing  cocoa  and  chocolate;  from  Birmingham,  England. 
Accession  13833. 

Caldwell,  J.  P.  Specimen  of  fossil  tooth  {Equus  caballus) ;  from  South 
Carolina.    Accession  13233. 

Oaldwell,  John  W.  Specimens  of  multiple  mortar  and  soft  stone  ax ; 
from  Tennessee.    (Loan.)    Accession  13822. 

Calhoun,  W.  H.    Specimen  of  compressed  asphalt.    Accession  12922. 

Calverley,  William.  Three  specimens  of  mice  {Mv>s  musculus)  caught  in 
Brooklyn,  N".  Y.,  in  1851 ;  specimen  of  crab  {Libinia  dubia),  with  oyster 
attached ;  specimen  of  crab  {Libinia  emarginata),  with  worm  tubes ; 
from  New  Jersey.    Accessions  13570, 13666. 

Cameron^  J.  P.  Specimens  of  minerals;  from  Texas.  Accessions  12568, 
13617, 13663. 

Campbell,  C.  D.    Specimen  of  fossil;  from  Texas.     Accession  12966. 

Carlock,  Mrs.  B.  D.  Wedge  wood  ware  box,  said  to  be  over  100  years 
old.    (Deposited.)    Accession  13440. 

Caro,  Lewis.    Specimen  of  clay ;  from  California.    Accession  13665. 

Carpenter,  Charles.  Specimen  "camel-back  buoy'^  tin;  from  Ohio. 
Accession  12754. 
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Carpenter^  Lieut.  W.  L.  Two  skins  of  ^now  bunting  (PlectrophaneB 
nivalis) )  from  Nebraska.    Accession  12774. 

OarrutherSj  Thomas  N. ,  Small  quartz  arrow-head  5  from  Virginia.  Ac- 
cession 13442. 

Carson^  N,  R,  Specimens  of  minerals,*  from  California.  Accea^n 
13781. 

Castleman^  T.  W.  Arrow-head }  irom  Indian  mound  near  Saint  Joseph, 
La.    Accession  13410. 

Centennial  Committee.  One  block  of  black  marble,  18  by  20  inches ; 
from  the  quarry  of  Finch,  Fruyn  &  Co.,  Glens  Falls,  N.  Y.  Acces- 
sion 13001. 

Central  Museumj  Madrasy  India.  Cinchona  bark,  with  illustrative  bo- 
tanical sx)ecimens.    Accession  13057. 

Century  Company j  New  York.  Package  of  sketches  and  proofs.  Ac6es 
sion  12868. 

Chopin^  Alvin.  Specimen  of  Yii'ginia  fox  squirrel  {Sciurus  niger^  var. 
ludovicianus) ;  from  Virginia.    Accession  13621. 

Chapman^  W.  A.  Specimens  of  fossils;  from  Arkansas.  Accessions 
13447, 13483, 13596. 

Charlie  {son  of  Duke  of  York)y  chief  of  Chalam  Indians  {through  James  O, 
Swan).  Specimen  of  club  made  by  "  Charlie  ^  by  tying  a  knot  in  a 
small  fir  sapling  about  three  years  ago ;  from  Washington  Territory. 
Accession  13244. 

Choosey  0.  M.  Specimeti  of  whitefish  {Coregonus  clupeifor^nis) ;  from* 
Lake  Erie.    Accessfbh  12829. 

Chenworthj  J.  8.    Specimem  of  mineral ;  from  Ohio.    Accession,  13456* 

Cherry y  Dr.  E.  D.  SiJfecimens  of  fossil  shells;  from  Virginia.  Acces- 
sion 13446. 

Cherry  Valley  Iron  Works.  Specimen  of  coke  5  from  Ohio.  Accession 
13241. 

Clarky  Edward  {Architect  of  United  States  Capitol).  Specimen  of  breccia 
marble,  2  by  3  by  1 J  inches;  from  near  Point  of  Eocks,  Md.  Ac- 
cession 13642. 

Clark,  Frank  N.  Two  boxes  alcoholic  fishes  and  embryos ;  from  Lake 
Michigan ;  also  model  of  the  hatching  station  at  I^orthville,  Mich. 
Accessions  12556, 12587, 12712, 12737, 12838. 

Clarke,  Prof  F.  W.  Collective  exhibit  of  minerals ;  from  various  locali- 
ties.   Accessions  13355, 13388, 13523, 13567, 13568, 13719, 13818. 

Claries  { Thomas  E.)  Sons.  Specimen  of  fish  {Selene  setipinnis) ;  from  l^e^ 
Bedford,  Mass.    Accession  13497. 

Clark,  T.  W.  B.    Collection  of  fresh  and  alcoholic  oysters ;  from  M anntm.  — 
chusetts  and  Chesapeake  Bays.    Accessions  12542, 12683, 12895. 

Clements,  Hon.  J.  C.    Specimen  of  mica  schist ;  from  Georgia.    Acces- 
sion 12616. 

Coale,  H,  E.  Specimen  of  bird  skin  {Fipilo  arcticus) ;  from  Kansas. 
Accession  12736. 
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Coffifij  C.  E.    Specimens  of  iron  ore,  gypsum,  clay,  charcoal,  iron  slag^ 

and  pig  iron ;  from  Maryland.    Accession  13812. 
Coldenstrothj  Oeorge  W.    Alcoholic  specimen  of  chicken  with  one  head 

and  neck,  foar  legs  and  wings ;  from  Maryland.    Accession  13095. 
Colej  Daniel.    Specimen  of  porpoise  in  flesh  {Phoccena  Uneata) ;  from 

Wellfleet,  Mass.    Accession  12972. 
Cole^  Luther.    Specimen  of  whale  harpoon.    Accession  12513. 
Cole  J  Norman.    Two  specimens  of  stone  relics.    (Loaned.)    Accession 

13788. 
Cole,  0.  0.    Specimens  of  siliceous  pebbles  coated  with  iron ;  from  Few 

York.    Accession  13475. 
Coleman,  David  J.    Specimen  limestone  concretion;  from  Wyoming. 

Accession  13017. 
Coleman^  James  E.     Specimen  of  finback  calf  30  inches  long;  from 

Massachusetts.    Accession  13160. 
Collins,  Joseph  W.    Specimen  fished  up  with  cod-net;  from  George's^ 

Bank.        One  box  fishing  apparatus ;  from  Gloucester,  Mass.    Speci- 
men of  CoUins's  patent  fog  alarm,  with  extra  horns  and  reeds.  Model 

of  ideal  schooner ;  from  Massachusetts.     Accessions  12596, 12640^ 

12705,  12786. 
Collins^  P.  E.    Two  oil  paintings  of  fishing  scenes.    Accession,  12595. 
Collins,  T.  H.    Alcoholic  specimen  of  cat  {Felis  domesticus),  with  two 

bodies  and  one  head.    Specimen  of  dog  {Canis  familiar  is),  with  seven 

legs ;  from  Washington,  D.  G.    Accessions  13498, 13517. 
Colorado  Coal  and  Iron  Company.    Specimen  of  coke;  from  Crested 

Butte  and  El  Moro,  Colo.    Accession  19142. 
Colvard^  J.  B,    Two  specimens  soapstone;  from  Jefferson,  Ashe  County,. 

North  Carolina.    Accession  13414. 
Conrad,  Leonard.     Specimens  of  hematite;   from  Ohio.      Accession 

12762. 
Conroy  it  Bissett.    Collection  of  fishing  tackle,  camp  equipments,  &c. 

Accession  12525. 
Cook,  H.  and  8.,  &  Co.    Builder's  model  of  schooner  *' Lizzie  Mathews.'^ 

(Loaned.)    Accession  12818. 
Corbel,  Malachi.     Specimen  of  fish  (Astroscopus  anoplus) ;  from  North 

Carolina.    Accession  13073. 
Cordery,  Daniel  C,    Specimen  of  lumpfish  {Cyclopterns  lumpus) ;  from 

New  Jersey.    Accession  12949. 
Cornell  University  {through  Burt  O.  Wilder).    Specimen  of  baby  orang 

{Simia  saiyrus).    Accession  13332. 
Cory,  Charles  B.    Eight  specimens  of  bird-skins ;  from  Hayti ;  also  6^ 

specimens  from  the  Uilited  States.    Accessions  13660, 13841. 
Coues,  Dr.  Elliott,  U.  8.  A.    Specimens  of  bird-skins,  nests,  and  eggs  ^ 

from  Colorado ;  also  skin  of  Southern  fox-squirrel ;  from  Virginia.    Ac- 
cessions JL3023,  13400,  13401. 
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Cox^  L.  A.  Plaster  cast  of  crinoid  (Poteriocrinus  coxanus) ;  from  Iowa. 
Accession  13815. 

Oraig,  Dr.  Thomas  C,  Specimen  of  bird-skin  (BapUon  capensis).  Acces- 
sion 12502. 

Orandonis,  M.  A.,  di  Bro.  Nine  specimens  of  ancient  lamps:  from  Greece 
(Purchased.)    Accession  13668. 

€rane  6c  Porter.  Specimen  of  Indian  flute,  captured  by  General  Porter, 
commanding  the  constitutional  forces  of  the  Muskokee  or  Creek  In- 
dians during  a  recent  march  in  pursuit  of  Ispar,  chief  of  the  rebel 
faction ;  Indian  Territory.    Accession  12989. 

€ranfordy  H.  L,  Specimen  of  granolithic  pavement  (Stuart's  patent)  j 
from  Princes  street,  Edinburgh,  Scotland,  showing  four  years'  wear. 
Accession  13145. 

Orary^  John  8.  Human  skull  {Somo  sapiem) ;  from  12  miles  above  Knox- 
ville,  Tenn.    Accession  12805. 

€ratpfordj  Capt.  JE?.,  U.  8.  A.  Package  of  wild  potatoes ;  from  New 
Mexico;  also  specimen  of  insect  (8trategu8  julianus))  from  Arizona. 
Accessions  13029, 13377. 

OrooJcs^  William.  Two  boxes  of  fossils,  bones  of  mastodon,  fragments  of 
pottery,  &c. ;  from  salt  mines  near  New  Iberia,  La.  Accessions  13140, 
13205, 13346. 

Orosbiej  John  0.  Specimen  of  plant  and  fiber  ( Yucca  filamentosa) ;  from 
Tennessee.    Accession  13347, 

Cunningham^  A.  O,  Specimen  of  schist  with  graphite ;  from  Arkansas. 
Accession  13425. 

Curtis y  J.  B.  Two  alcoholic  ^shes  {Ooregonus  williamsonii  and  Salmo 
virginalis) ;  from  Montana.    Accession  13122. 

Cutting  Packing  Company,  8an  Francisco,  Cal.  Five  boxes  of  canned 
goods  (fishes,  &c.) ;  from  California  and  Oregon.     Accession  13011. 

Covemment  of  Ceylon.  Eleven  specimens  of  cultivated  cinchona  barks; 
from  India.    Accession  13203. 

Dale,  Dr.  F.  C.  Specimens  of  Japanese  cabbage  seed.  Accession 
13315. 

Dall,  Rev.  C.  E.  A.  Specimens  of  the  common  food  grains  of  India, 
also  shells,  one  Hookah,  with  three  bowls,  paste,  charcoal,  balls, 
shoes,  sandals,  water  brushes  (khujs  Mus),  Ceylon  grass  mat,  glasa 
bangles,  and  lotah  for  water,  &c. ;  from  India.    Accession  13837. 

Day,  Dr.  Francis  (through  B.  Hitchcock).  Speciinens  of  Amphioxus  ;  from 
Ceylon.    Accession  13830. 

Dayton,  F.  C.  One  box  of  oysters;  from  Long  Island.  Accession 
12651. 

Delaioder,  0.  W,  Model  of  trout  spawning  box ;  from  Maryland.  Ac- 
cession 12833. 

Deming,  M.  One  box  of  oysters;  from  Ehode  Island.  Accession 
12798. 

De  Motte,  William.    Specimen  of  mineral.    Accession  13681.' 


REPORT   ON   NATIONAL   MUSEUM,  831 

Dewey y  F.  P.  Specimens  of  minerals,  iron,  gold,  copper,  lead,  tin  ores, 
and  rocks;  from  Maryland,  Virginia,  Ontario,  and  New  York.  Ac- 
cessions 12971,  13246, 13490, 13620, 13546,  13586,  13799. 

Deiceescy  H.  O,    Specimens  of  limestone ;  from  Ohio.    Accession  12921. 

Dewhurstj  W.  W.  Three  specimens  of  coqaina ;  from  Saint  Augustine, 
Fla.    Accession  13594. 

Dexter  J  Newton,  Scales  of  horse-mackerel ;  from  Maine.  Accession 
12727. 

XHemaTj  Miss  Maude.  Specimen  of  Angora  cat  (Felis  domestica  angari- 
ensis).    Accession  12987. 

Dorofiy  T.  8.  Specimen  of  fresh  rockfish  (Boccus  saxatilis) ;  from  Ala- 
bama Eiver.    Accession  12988. 

Dorsey,  Miss  {through  Rev.  William  Brayshaw),  Skeletons  of  birds  and 
specimens  of  stone  relics;  from  Maryland.    Accession  13454. 

Doicell,  John.  Specimens  of  herring  ( Clupea  vemalis) ;  from  Potomac 
Kiver.  .Accession  12914. 

Dreselj  H.  (?.,  Ensign^  U.  8.  N.  Specimen  of  bird-skin  {Lams  glaucus) ; 
from  Northumberland  Island.    Accession  13752. 

Dudley y  Dr.  C.  B.  Specimens  of  anthracite  and  bituminous  coal  and 
samples  of  coke ;  from  Crested  Butte,  Colo.    Accession  13144. 

Dunany  Winfield  8.  Samples  of  dry  fish  scraps  and  fish  oils.  Acces- 
sion 12541. 

Duncan^  O*  A«,  dk  Co,  Specimen  of  fire  clay ;  from  Colorado.  Acces- 
sion 12671. 

DungaUj  R,  M,    Specimens  of  ores ;  from  California.    Accession  13302. 

Dumiy  Horace  D,  Specimen  of  oyster  ehell J^Ostrea  virginica).  Acces- 
sion 13645. 

Dutcher^  William.  Specimen  of  bird-skin  {Pa^serculus princeps))  from 
Oyster  Bay,  Long  Island.    Accession  12605. 

Dicighty  William  B.  Three  hundred  specimens  of  larvae  of  king-crab, 
hoTseahoecrah  {Limulus  polyphemus);  from  Martha's  Vineyard,  Mass. 
Accession  12725. 

Dyer,  E.  B.    Package  of  sand ;  from  West  Virginia.    Accession  13018. 

Ecl'elj  John  C.  Specimen  of  kerosene  shale ;  from  Australia.  Acces- 
sion 13371. 

Edwards,  J.  B.,  Superintendent  Life-Saving  Station  {through  E,  O,  Btack- 
ford).  Specimen  of  shark  9  feet  3  inches  long  {PseudotriaJcis  micro- 
don);  from  near  East  Hampton,  Long  Island.    Accession  12701. 

Edwards,  Vinal  If,  'Alcoholic  specimens  of  Chsetoplerus,  scaly  worm, 
phosphates,  fish  scraps,  samples  of  old  rope,  alcoholic  invertebrates, 
specimens  of  stone  relics,  fresh  fish  {Ctenolabrus  adspersus),  alcoholic 
fishes  {Boleosoma  olmstedi),  copepod  and  leech  parasites  of  fi^es, 
fresh  fishes  {Stenotomus  chrysops,  Osmerv^  morda^,  Stomateus  triacan- 
thus,  Centropristes  nigricans,  &c.),  bones  of  Plioca  vitulina;  from 
Wood's  Holl,  Mass.  Accessions  12512,  12536,  12586,  12786,  12835» 
13177,  13389, 13648,  13659,  13745,  13850. 
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JBWer,  Charles.  Specimen  of  crab  {CalUnectes  hastatus);  from  Potomac 
River.    Accession  13480. 

Mlis  &  Co.  Specimentrbf  mineral )  from  Lauderdale  County,  Alabama. 
Accession  13510. 

Ellis^  A.  L.J  &  Co.  Specimens  of  horseshoe-crabs,  glass  icicles,  and 
glass  fish-eyes ;  from  Ehode  Island.    Accessions  12924,  12925. 

MtonJheady  Mrs.  William  B.  Sample  of  raw  silk  raised  in  the  United 
States  and  reeled  in  the  rooms  of  the  <'  Womans'  Silk  Culture  Associa- 
tion of  the  United  States,"  at  Philadelphia,  Pa.    Accession  12887. 

EmeriOj  H.  F.  Specimen  of  gum  {Larrea  mexicana)^  alcoholic  specimens 
of  lizards  and  Indian  relics;  from  Guaymas,  Mexico.  Accessions 
13035, 13166. 

Bmmertj  John  W.  Three  specimens  of  bones;  from  mound  in  North 
Carolina.    Accession  13191. 

Emri4ikj  0.  W.  Specimens  of  stone  relics ;  from  Pennsylvania.  (Pur- 
chased.)   Accession  13758. 

Endlichj  Dr.  F.  M.  Specimen  of  turquois  (ornament) ;  from  the  Pueblo 
Indians  in  New  Mexico.    Accession  12539. 

Engelmann^  Dr.  Oeorge  J.  One  box,  collection  of  musical  instruments; 
from  the  Kankasas  Mountains.    Accession  13300. 

Englishy  Early  U.  8.  iT.  Two  specimens  of  gophers  ( Teatudo  polyphemus). 
Accession  13019. 

EnglCj  J.  E.  Specimen  of  deformed  fruit;  from  Falls  Church,  Va. 
Accession  13543. 

Evans  J  O.  L,  Specimens  of  mound  relics;  from  Iowa.  Accession 
13417. 

Evans,  B.  i>.,  U.  8.  If.  Alcoholic  specimens  of  snakes,  invertebrates, 
coral,  and  fishes  {Eypleurochilus  germinatusj  Oobiesox,  Oohiosoma 
bosdi) ;  from  Maryland,  Virginia,  and  the  James,  York,  and  Potomac 
Bivers.    Accessions  13151, 13265, 13455. 

Evans,  8.  B.  (through  0.  Mendoza).  Cast  of  the  Tesceoco  calendar  stone 
of  Mexico.    Accession  12865. 

Evans,  "W.  W.  Si>ecimens  of  some  of  the  bronze  castings  of  the  ancient 
Peruvians,  small  head  of  burnt  claj',  piece  of  woven  paper,  seven 
boxes  of  Peruvian  pottery,  and  specimens  of  arrow- points,  &c.;  from 
China,  Peru,  and  Chili.    Accessions  13028, 13687, 13838. 

Fairhurst,A^  Specimens  of  stone  implements;  from  Kentucky.  Acces- 
sion 13248. 

Fair,  H.  D.  M.  Specimen  of  mineral;  from  New  York.  Accession 
13264. 

Fairwp  &  Oorsird  (through  Alm^mt  Barnes).  Specimens  of  mammal 
bones ;  from  Aves  Islands^  about  70  miles  off  the  coast  of  Venezuela. 
Accession  13297. 

Farlow,  W.  O.    Specimens  of  algse.    Accession  12983. 

Faucher,  O.  L.    Specimens  of  Indian  relics.    Accession  13162. 
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Fayette  Coal  and  Voice  Company.  Samples  pf  coke ;  from  West  Vir- 
ginia.    Accessions  130o3, 13127,  and  13129. 

FearoUjR.N,  Specimensof  fossil  fishes;  from  Ohio.  Accessions  12637, 
12771. 

Ferguson^  T.  B,  Specimens  of  bird-skins;  from  Florida.  Accession 
12956. 

Ferry,  C.  M.  Specimens  of  ores,  shells,  moths,  cocoons  of  apple-tree 
worms,  fossil  shells,  and  one  specimen  of  Indian  relic  (loaned) ;  from 
New  York.    Accession  13492. 

Filletie^  St.  Julian.  Skull  (Homo  aapiem)  of  chief  of  Marquesas  Islands ; 
taken  from  native  tomb  (deposited),  and  specimensof  minerals  {Pseu- 
domalachite)  ]  from  Napa  Valley,  California.  Accessions  12878,  12928, 
13012. 

Fishy  Alexander.  Specimens  of  oysters ;  from  New  Jersey.  Ac^ssion 
12520. 

Fishy  E.  J.  Specimens  of  minerals;  from  near  Chattanooga,  Tenn. 
Accession  13756. 

Fitzhughy  D.  H.  Specimens  of  fishes  {Percopsis  guttatus) ;  from  Michigan. 
Accession  12827. 

Fitzhughy  E.  K.  Specimens  of  copper  and  lead  ores,  and  specimen  of 
graphite ;  from  Virginia.    Accession  13797. 

FitzgeraXdy  L.    Specimens  of  minerals.  (Purchased.)  Accession  12806. 

FletcheTy  James.  Alcoholic  specimen  of  mouse-fish  (Rhamphocottus  rich- 
ardsonii).    Accession  13039. 

FlournoyyJaoob  A.    Specimen  of  ore;  from  Aljijbama.    Accession  13197. 

Flynny  R.  0.  Basket  containing  thirty-six  P^viau  weaving  spindles, 
with  samples  of  cloth  and  yarn;  from  Perui^ Accession  13435. 

FooUy  A.  E.y  &  Co.  Specimens  fresh  clams,  aliQ  clam  shells ;  from  Con- 
necticut.   Accessions  12516, 12626,  12692,  12704. 

Footey  J.  Hot/card.  Collection  of  musical  instruments.  Accession 
12809. 

Fordy  Fra/nk.  Specimen  of  red- head  duck  in  flesh  {Athyia  amerioana). 
Accession  12996. 

Foriuney  W.  E.  Specimens  of  nuts;  from  Gallatin  County,  Illinois. 
Accession  13593. 

Fostevy  Al.  Photograph  of  steamboat,  with  passengers  fishing,  off  the 
Jersey  coast.    Accession  12940. 

FoXy  TV.  H.  Specimen  of  Dendrceca  blacJcbumia;  from  New  Hamp- 
shire.   Accession  13550. 

FranciSy  Oeorge  D.  Three  varieties  of  fishing  tackle ;  firom  Massachu- 
setts.   Accession  12859. 

Frazary  O.  B.  Specimens  of  pottery,  shell  implements,  bears'  teeth, 
prongs  of  deer  antlers,  shell-rock,  and  alligators'  eggs.  Accession 
13614. 

Frazee^  John  H.  Specimens  of  stone  relics.  (Loaned.)  Accession 
12825. 
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FrazieTy  Mrs.  Oeorge  W.    Frame  containing  wreath  of  fish-sclae  orna- 
ments, &c. ;  from  Florida.    Accession  12767. 
Freemanj  Gideon  H.    Specimens  of  Indian  arrow-beads,  &c.    (Loaned.) 

Accession  12581.  ^ 

Freere,  Mrs.  Elizabeth.    Alcoholic  specimens  of  insects  {Passalus  cornu- 

tusj  Buprestis  rvfipes^  Epeira  insularis)',  from  Virginia.    Accession 

13343. 
Fuller y  A.  K.     Specimens  of  birds'  eggs;  from  Kansas.    Accessions 

12643,  12603. 
Ferguson,  Mr,     Specimen  of  coke;    from  Freepoit,  Pa.     Accession 

13795. 
Oalbraithy  Frank  0.    Specimens  of  stone  relics;  from  Pennsylvania. 

Accessions  13033, 13290, 13504. 
Oalvin,  C.  JD.    Specimen  of  clay;  from  New  York.    Accession,  13106. 
OamneTy  George  F.  Specimens  of  bird  skins  (Flamingo),  skin  of  a  turkey 

(Meleagris  ocellata);  from  Yncatan  (purchased);  and  bats;  from  New 

Mexico.    Accessions  12823,  13716, 13721. 
Oanty  James.    Specimen  of  nest  and  eggs  of  the  song  sparrow ;  from  the 

grounds  of  the  Smithsonian  Institution.    Accession,  13404. 
Gardner ,  Frof.  James  T.    Specimens  of  Laramie  fossils;  from  Mexico. 

Accession  12615. 
Oamier,  Dr.  J.  H.    Alcoholic  specimens  of  reptiles  {Ophthalmidion  Ion- 

gissimum,  Bana  circulosa^  Eana  nigricans),  and  specimens  of  frogs 

(Rana  septentrionalis,  Eutcenia  dorsalis,  Bana  catesbiana,  Bana  halecinay 

Bana  clamitans),  and  tadpoles;   from  Canada.     Accessions   13372^ 

13636. 
Garrison,  George  T.    Specimen  of  borer,  and  shells  of  oysters  destroyed 

by  the  borer,  &c.;    from    Matompkin  Bay,  Virginia.     Accession 

13119.  • 

Gary,  E.  Stanley.    Specimen  of  stone  relic;  from  Howard  County,  Mary- 
land.   Accession  13643. 
Gatewobd,  Dr.  W.  Emmet.    Specimen  of  stone  relio;  from  site  of  an  old 

Indian  camp.    (Purchased.)    Accession  12858. 
Geofroy,  Antonie  and  George  de.     Specimen  of  live  alligator.    Accession 

13193. 
Gere,  J.  E.    Specimens  of  fossils  and  Indian  relics;  firom  Wisconsin. 

Accession  13806. 
Gerking^  George  N'.    Specimen  of  iron  pyrites;  from  Illinois.    Acces- 
sion 13223. 
Gernerd,  J.  M.  M.    Specimen  of  paint  stones  used  by  aborigines;  found 

on  bank  of  Susquehanna  Biver,  on  site  of  old  Indian  encampment. 

Accession  12603. 
Gesner,   William.    Specimen  of  iron  ore;  from  Alabama.    Accession 

12549. 
Gibbons,  Isa^ac  W.    Specimen  of  mineral  (Cassiterite) ',  from  Virginia. 

Accession  13542. 
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Oibsan,  A.  M.  {through  Frank  Burns).    Specimens  of  Indian  relics; 
from  Alabama.    Accession  13296. 

Oilberty  Charles  R.    Six  boxes  and  one  tank  alcoholic  specimens  of 
fishes ;  from  Panama.    Accessions  12694, 12957,  12999. 

Oiles  &  Pearce,   Specimens  of  chloride  of  silver  and  silver  assay  button ; 
from  Grant  County,  New  Mexico.    Accession  13585. 

Oilhanij  F,  3f.    One  hundred  and  twelve  specimens  of  arrow-points ; 
from  California.    Accession  13262. 

CMmorej  C.  D.    Samples  of  muscovite  «with  inclosed  magnetite ;  fron^ 
Montgomery  County,  Maryland.    Accession  13744. 

Olascoclcy  Alfred  E.    Specimen  of  live  snake;  from  Washington,  D.  C. 
Accession  13303. 

-OUmcester  Isinglass   Company.    Five  boxes  of  exhibits  of  isinglass,. 
glues,  &c.;  from  Massachusetts.    Accession  12758. 

Oodmauj  F.  D.  (through   William   Wesley),    Specimens  of  bird-skins ; 
from  England.    Accession  13509. 

Oodwin,  Dr.  J.  R.    Specimen  of  beetle  (Dynastes  tityus  Linn.};  from 
Virginia.    Accession  13428. 

OosSj  N.  8.    Specimens  of  bird-skins  {Dendrceca  cestiva) ;  from  Kansas, 
and  Western  Guatemala.    Accessions  12904, 13021, 13235. 

Chray^  Prof.  Asa.    Specimens  of  Indian  materia  medica,  dye-stuffs,  and 
tanning  materials.    Accession  13813. 

Oreenj  Monroe  A.    Three  dozen  barbless  fishhooks.    Accession  12681. 

Oreenfieldj  James  M.    Specimen  of  quartz ;  from  Michigan.    Accession 
12873. 

Grey,  J.  W.  {through  Barneti  Phillips).    Two  specimens  of  shells;  from 
Hartford,  Conn.    Accession  13711. 

Gridley.  ^•,  &  Son.    Specimens  of  pig-iron  and  iron  ores ;  from  Dutchess- 
County,  New  York.    Accessions  13311, 13761. 

Origshyy  C.  8.   Specimens  of  stone  relics ;  from  Tennessee.    (Purchased.) 
Accessions  12653, 12740, 13222, 13293,  13336, 13353,  13373, 13399. 

Chuesde^  L.    Specimen  of  cactus  plant  {Meloeactus).    Accession  13415. 

Chumeyy  J.  H,    Specimens  of  bird-skins ;  from  Norwich,  England.    Ac- 
cession 12917. 

Haag^  Mrs.    Specimen  of  Mexican  hairless  dog  {Canis  familiaris).    Ac- 
cession 12634. 

Hachenbergj  Dr.  O.  P.    Specimen  of  air  plant  {Tillandsia  recurvata)y 
from  Texas.    Accession  13747. 

Sague^  Arnold.    Package  of  chips  for  microscopic  slides.    Accession 
12726. 

S^ague,  T.  0.    Two  samples  of  cotton  (ginned  and  unginned);  from  Per- 
sia.   Accession  12720. 

MaJdermany  John  A.    Autograph  letter  in  Siamese ;  from  the  King  of 
Siam.    Accession  12599. 

Mally  C.  D.    Oyster  dredge;  from  Connecticut.    (Purchased.)    Acces- 
sion 12529. 
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Hall  it  Fearsall.  Three  kits  of  assorted  mullets  (large,  small,  and  me- 
dium) ;  from  North  Garohna.    (Purchased.)    Accession  12955. 

JIammeraley,  W.  E.  Specimen  of  fresh  sea  catfish  {JElurichthtfs  mari' 
nu8) ;  from  Quantico,  Va.    Accession  13472. 

Mamptafij  Haii.  Wade,  Part  of  skull  and  lower  jaw  of  alligator  gar 
(Litholepis  spatula) ;  from  Mississippi  Eiver ;  and  three  live  8x>eci- 
mens  of  soft-shell  turtles;  from  South  Carolina.  Accessions  12584, 
13226. 

MarringtOHy  James  {through  F.  Stussy).  Two  stone  images;  fh>m  Tam- 
pico,  Mexico.    Accession  13515. 

Harris^  N,  H.  Specimen  of  clay;  from  Hinds  County,  Mississippi. 
Accession  13124. 

Marveyy  F.  L.    Specimens  of  Indian  relics.    (Loaned.)    Accession  12611. 

Ma^settj  Burdett. '  Specimen  of  owl,  in  flesh  {Asia  wilsonia/Mis) ;  fix>m 
'  Iowa.    Accession  13622. 

JBCaweSj  Dr.  Oeorge  W.  {deceased)^  (through  Mrs.  Daniel  Tainter).  Collec- 
tion of  minerals,  rocks,  and  ores ;  from  various  localities.  Accession 
13843. 

Mawley^  E.  H.  Specimens  of  shells,  snails,  newt  (Dietnyctylus  miniatus 
miniatus)y  and  Albino  rat ;  from  Niagara  Biver,  Chautauqua  County, 
New  York,  and  Washington,  D.  C.    Accessions  13486, 13608. 

Hayden^  0.  8.  Specimens  of  minerals  and  rocks ;  irom  Maine.  Acces- 
sions 12559, 12961. 

Hayden^  Willian^  P.  Specimens  of  minerals ;  from  Maine.  Accession 
12775. 

Haydon^  Waltor^.  Eleven  photographs  of  Indians ;  from  H.  B.  T.  Ac- 
cession 13686. 

JSaySjjr.y  John  W.  Alcoholic  specimens  of  snake,  insects,  crustaceans; 
from  North  Carolina.    Accession  13316. 

Maywardj  F.  W.  Specimen  of  mud  eel  (Siren  lacertina)]  and  specimen 
of  decomposed  shell  limestone,  mainly  carbonite  of  lime;  from  South 
Carolina.    Accessions  13183, 13773. 

JBCazeUj  W.  J5.,  U.  8.  A.  Specimen  of  Kyak  (skin-covered)  and  ivory 
mounted  with  paddles ;  from  Greenland. '  (Deposited.)  Accession 
12561. 

Saine&y  Peter  C,  U.  8.  Engineers.  Samples  of  dredgings  and  specimen 
of  irock ;  from  the  Potomac  Biver.    Accession  13731. 

Elemphillj  Henry.  Specimens  of  shells ;  from  Florida,  Texas,  Missis- 
sippi, and  Louisiana.    Accessions  13044, 13268, 13733. 

Mempstead,  Elias  (through  0.  W.  Smiley).  Specimen  of  fossil  bone  and 
portion  of  tooth  and  rib;  from  Tampa  Bay,  Florida.  Accession 
13514. 

Hereford^  Frank.  Specimen  of  chlorite  schist ;  from  West  Virginia. 
Accession  13768. 

MerriclCj  0.  L.  Specimens  of  Indian  relics  and  alcoholic  specimens  of 
crabs,  shrimps,  and  cray-fish ;  from  Alabama.    Accession  12509. 


REPORT   ON   NATIONAL   MtJSEUM.  337 

HeltoUj  B,  A.  Specimen  of  specalar  hematite;  from  Hazel  Spring, 
Va.    AccesBiou  13494. 

Higgins  &  Oifford.  Three  boat  models  and  one  seine-boat  pump ;  from 
Gloucester,  Mass.    (Purchased.)    Accessions  12526, 12590. 

Hilgardy  J.  JE.  Chart  representing  the  model  of  Atlantic  coast,  to- 
gether witli  fifty  copies  of  a  reduced  chart  of  depths  nnd  tempera- 
tures, also  chart  relating  to  the  Long  Island  Sound  shell  fisheries. 
Accession  13110. 

Hillonj  B.  A.  Specimen  of  pjrite  and  srraphite  in  schist.  Accession 
13020. 

Hillj  L.  8.J  &  Co.  Two  frames  spoon  baits  and  two  automatic  baits. 
(Loaned.)    Accession  12891. 

Hillmanj  Prof.  Uno  H.  Fish  albumen  and  two  specimens  haddock 
{Melanogrammu8  ceglefinus)^  preserved  by  new  solution ;  from  Massa- 
chusetts.   Accessions  12576, 12963. 

HillyeUj  W.  P.  Specimen  of  fish  {Fistularia  tahaccaria) ;  from  Chesa- 
peake Bay.    Accession  13599. 

Hinde^  Alfred  W.  Specimens  of  shells;  from  California.  Accession 
13429. 

Hirschfelderj  C.  A.  Photograph  of  Huron  Indian  skull,  said  to  be  over 
two  hundred  and  thirty  years  old.    Accession  12688. 

Hueoxy  W.  JT.    Specimens  of  fossils..    Accession  13628. 

Hitchcockj  George  N.  Specimen  of  sponge;  from  San  Diego,  Cal.  Ac- 
cession 13509. 

Hitcheocky  Romyn.  Collection  of  foods  (purchased)  and  two  bottles 
alcoholic  specimens  of  eels.    Accessions  13827, 13828,  13836. 

HobbSj  Oeorge  8.  Specimens  of  oysters ;  from  Georgia  ancFFlorida ;  also 
fresh  specimen  of  the  embryo  of  cat  (Felis  domesHca).  Accessions 
12765, 12768,  13569. 

Hoffman^  J.  Specimen  of  porpoise  {Tursiopa  subridens) ;  from  "Turkey 
Gut,"  near  Cape  May,  N.  J.    Accession  13554. 

Hoffman^  Dr.  W.  J.  Specimen  of  mammal  skin  {Arctomya  monax)]  from 
Michigan.    Accession  13655. 

HofmaUy  Michael.    Specimen  of  ore ;  from  Missouri.    Accession  12899. 

Hogg  J  Oeorge.    Specimens  of  minerals ;  from  Texas.    Accession  13774. 

HoWeriony  W.  Specimen  of  pack  basket,  fly  books,  and  fishing  tackle. 
(Purchased.)    Accession  12666, 12673. 

HoUadayy  Ben.    Specimen  of  live  owl.    Accession  13059. 

Holly  Dr.  Specimen  of  child's  shirt,  made  by  the  Cakchiguel  India:is 
of  Guatemala.    Recession  13260. 

HolmeSy  Frank.    Folding  canvas  boat ;  from  Ohio.    Accession  12580. 

HolmeSy  W.  H.  One  hundred  and  ninety-four  specimenS'Of  rocks ;  from 
the  Yellowstone  Park,  Wyoming.    Accession  13024. 

Hopkinsony  J.    Specimen  of  a  white  oak,  about  5  inches  in  diameter, 
with  12-iuch  board  driven  8  feet  through  it  by  the  storm  which  pasvsed 
through  the  town  of  Wesson,  Miss.,  April  22, 1883.    Accession  13282. 
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Hopitan,  W.  B.  Tyro  volumes  of  the  Sea  World  and  Packer's  Joomal, 
and  picture  of  W.  B.  Hopsou.    Accession  12934. 

Horan^  Joseph.  Three  specimens  of  live  snakes;  from  Virginia.  Acces 
sion  13171. 

Harnadayj  W,  T.  Alcoholic  specimen  of  bat ;  from  Washington,  D.  G. 
Accession  13439. 

HoickJcisSj  Jed.  Samples  of  coke  3  from  Pennsylvania  and  West  Vir- 
ginia.   Accessions  13054, 13070, 13136. 

Hoicardj  Ernest.  Specimens  of  minerals,  hematite  and  chalcopyrite 
hematite  aiid  asurite,  chalcocite,  and  malachite,  &c. ;  from  Loudoun 
County,  Virginia.    Accession  13625. 

Howard^  E.  L.  Spe/Cimen  of  soapstone;  from  near  Falls  Church,  Va. 
Accession  13562. 

Uowarthj  James  W,  Specimens  of  minerals,  green  feldspar,  orthoclase, 
muscovite,  limonite,  garnet,  &c.;  from  Pennsylvania.  Acoessioo 
13525. 

Eotce,  H.  W.  Medal  or  calendar,  dug  from  an  Indian  burial  ground  in 
1842 ;  from  Ohio.    (Loaned.)    Accession  13376. 

HoiceSy  R.  A.^&  Co.  Specimen  of  a  human  skeleton.  (Purchased.)  Ac- 
cession 13793. 

Rowland^  B.  8.  Porpoise  (Kogia  goodei)  9  feet  long,  found  on  beach  at 
life  saving  station  No.  8,  fourth  district,  Kew  Jersey.  Accession 
13060. 

Hubbard  Brothers.  Specimen  of  porpoise ;  from  Fire  Island,  New  York. 
Accession  12959. 

Hudson^  Dr.  O.  L.  {through  F.  L.  Donnelly).  Stuffed  specimen  of  alli- 
gator (Alligator  mississippiensis)^  pelican  (Pelecdnus  fuseus)^  mnskrat 
{Fiber  zibethicus),  fox,  and  female  opossum  {Didelphys  virginmna)^  with 
young  attached  {ScturuH  niger  var.  niger).    Accession  13739. 

Hvghlettj  Thomas.  Specimens  of  fresh  fish  {Mugil  albula^  Caranx  hippus^ 
Sdmotilus  bullariSy  &c.);  from  Maryland.  Accessions  13032,  13603, 
13718. 

Hnmlong,  WiUiam.  Specimen  of  cast  of  carved  stone-he^d^  from  mound 
in  Iowa.    Accession  13471. 

Ilanty  Charles  ¥.  {through  John  P.  Rogan),  Specimens  of  Indian'relics; 
from  Wilkes  County,  North  Carolina.    Accession  13217. 

Hunt  <j&  Roberts.  Specimen  of  weevil  web,  larva  of  Ephistm  -zew.  Ac- 
cession 13834. 

Huntington  J  Dr.  D.  L.    Specimen  of  fresh  ftbh.    Accession  13334. 

Huske^  C.  J.  Alcoholic  specimens  of  fishes  {N^othonotus}.  Accession 
13432. 

Hutchinson,  Mrs.  H.  M.    Specimen  of  live  eagle.     Accession  13540. 

Jaclxson,  Charles  A.  Model  of  "  carry-Jiway  "  l)oat:  from  Long  Island. 
(PurchtOsed.)    Accession  12749. 

Jackson  R.  H.  {through  F.  L.  Donnelly).  Specimens  of  Indian  relics  and 
bones  {Homo  sapiens)  -,  from  Georgia.    Accession  13740. 


fiEPORT   ON    NATIONAL   MUSEUM.  339 

Jacob,  Edicin^  U,  8.  jNT.  {through  Mrs.  Captain  Jouett).  Two  leaves  of 
silver-tree  (Leucodendron  argenteum) ;  from  Cape  of  Good  Hope,  South 
Africa,  near  Tabee  Monntain.    Acession  12574. 

Jamaica,  Oovernmentof.  Specimens  of  cinchona;  from  the  Government 
plantations;  J.  Hart,  superintendent.    Accession  13384. 

James,  Ilenry  H.  Specimen  of  whip-poor-will,  in  flesh,  and  shed  skin  of 
a  snake  {Tropidq/^tns  sipedon))  from  District  of  Columbia.  Acces- 
sions 13289, 13304. 

James,  Isaac  [through  Frank  Burns).  Specimens  of  fossiliferous  lime- 
stone; from  Blount  Spring,  Ala.    Accession  12937. 

James,  V.  P.  Eighty-seven  species  of  invertebrate  fossils;  from  Ohio. 
Accession  13216. 

Jardine,  D,  B.  Specimens  of  iron  ores ;  from  Bethlehem  Iron  Com- 
pany's mine,  Wilbur,  Ontario,  Canada.    Accession  13734. 

Jeffreys,  Dr,  J.  Owyn.  Large  collection  of  shells ;  from  Europe.  Pur- 
chased.   Accessions  13083, 13424, 13508. 

Jewell,  Willard.  Sketches  of  Indians  made  by  Duncan  in  1853.  Ac- 
cession 13050. 

Johnson^  Samuel.  Specimens  of  arrow-heads ;  from  Wood  County,  West 
Virginia.    Accession  13488. 

Johnson  <£  Young.  Specimens  of  fresh  lobsters;  from  the  Boston  Mar- 
ket.   Accession  12661. 

Jones,  George  0.    Cast  of  pierced-stone  implement.    Accession  12630. 

Jones,  J.  F.  Specimen  of  live  catfishes  {Amiurus  marmoratus)',  from 
Georgia.    Accession  13807. 

Jones,  T.  8.    Specimen  of  worm ;  from  Virginia.    Accession  13322. 

Jouy,  P.  L.  Large  collection  of  general  natural  history  and  ethnolo- 
gica;  from  Japan.    Accessions  13306, 13360. 

Kales,  Dr.  J.  W.  Specimens  of  Indian  arrow-heads ;  from  New  York. 
Accession  12967. 

Mams,  T.  C.  Specimen  of  stone  relic ;  from  Knox  County,  Tennessee. 
Accession  13411. 

Karr,  Anton.  Specimen  of  pug  dog  {Cants  familiaris),  in  flesh;  from 
Washington,  D.  C.    Accession  13651. 

Karr,  W.  W.  Specimens  of  petrifled  moss  and  beach  leaves;  from 
Clarke  County,  Indiana.    Accession  13601. 

Kaufman,  Joseph  F.  Alcoholic  specimen  of  snake;  from  Virginia.  Ac- 
cession 12973. 

Keam,  TJiomas  V.  {through  James  Stevenson).  Specimens  of  two  live 
rattlesnakes,  used  by  the  Moqui  Indians  in  their  snake  dances.  Ac- 
cession 13705. 

Keith,  Minor  C.  {through  HoaMy  &  Co.).  Specimens  of  twelve  stone  im- 
ages, with  pieces  found  at  a  point  called  Dos  Kovillos,  oa  the  line 
Costa  Bica  Railroad,  some  49  miles  from  the  coast,  at  from  2  to  5  feet 
below  surface.    Accession  13254. 


v.- 


340  REPORT  ON  NATIONAL  MUSEUM. 

Keithj  Nathan.  Alcoholic  specimen  of  fishes;  from  Massachusetts.  Ac- 
cessiou  13580. 

Kelly y  jr.,  D.  D.  Model  of  " double-ender  boat;''  from  Maine.  (Pur- 
chased.)   Accession  12594. 

Kelly^  John  F.  Alcoholic  specimens  of  snails;  from  Washington,  D.  0. 
Accessions  12986,  13062. 

Kemeys^  E,  Collection  of  clay  models  of  American^nimals.  Accession 
13111. 

KengUiy  L.  A.  Collection  of  bones  (Homo  sapiens) )  from  Indian  graves 
in  West  Virginia.    Accession  13726. 

Kentj  A,  8.  (through  John  P.  Boga/n).  Specimens  of  Indian  relics ;  from 
Caldwell  County,  North  Carolina.    Accession  13479. 

Kerry  W.  C.  Specimens  of  building  stones  and  soapstones ;  fix>m  l^orth 
Carolina.    Accessions  12646, 13826. 

Kettle^  Mr.  Specimens  of  vein  gold ;  from  Culpeper  Couiil^,  Virginia. 
Accessions  13312, 13326. 

Kingy  Arche  Oracle.  Specimen  of  granite ;  from  New  York.  Accession 
13008. 

King  J  F.  H.  Specimens  of  eel  (Petromyzon  argenteus  and  Blarina  tal- 
poides) ;  from  Wisconsin.    Accessions  13485, 13720. 

King,  F.  M.  Specimens  of  stone  relics;  from  San  Jacinto  Mountains, 
Califoruia.    Accession  13623. 

Kingy  J.  R.  Specimens  of  stone  relics ;  from  Ohio.  (Loaned.)  Acces- 
sion 13266. 

King,  Peyton  R.  Alcoholic  specimens  of  fishes  (Cyprinoids)  and  speci- 
mens of  fossils ;  from  Alabama.    Accessions  13318, 13420. 

Knotty  W.  T.  Specimens  of  copper  implements;  from  mound  near 
Lebanon,  Ky.    Accession  12812. 

KnoftleSy  Herbert  M.  Specimens  of  fresh  fish  (Fistularia  serrata,  Cyelop- 
terus  lumpus) ;  from  life-saving  station  at  Point  Judith,  Bhode  Island. 
Accessions  13613, 13653. 

Kohny  A.  H,  Specimens  of  Indian  arrow-heads  and  quartz ;  from  South 
Carolina.    Accession  13179. 

Korts  it  Bean.  Alcoholic  specimen  of  cray-fish ;  frx)m  Potomac  Biver. 
Accession  12943. 

KortZy  Charles.  Alcoholic  specimens  of  snake  and  cray-fish;  fix>m  Po- 
tomac Eiver.    Accession  13063. 

Kreagery  John.  Specimens  of  minerals;  from  Colorado.  Accession 
13578. 

KuehlingyJ.H.  Specimen  ofliving  turkey  buzzard,  juv.;  from  Virginia. 
Accession  13285. 

Kummerfeldy  J.  F.  Specimen  of  stone  relic ;  frt>m  Pottawattamie  County, 
Iowa.  'Accession  13676. 

Kurrachee  Municipal  Library  and  Museum.  One  box  specimens  of  mam- 
mal skins  and  skulls  and  one  box  (277)  specimens  of  drugs ;  fh>m 
India.    Accession  12523. 


REPORT   ON   NATIONAL   MUSEUM.  341 

Xtamsan^  John  &,  &  Bro.  Specimens  of  pottery,  stone  implements,  gold 
and  bronze  images ;  from  the  Chiriqai  graves ;  also  large  collection 
of  antiquities,  arrows,  chisels,  and  other  implements  of  modem  In- 
dians of  Chiriqui;  collected  by  J.  A.  McNiel.  Accessions  13654, 
13670. 

LanpheaVj  Oeorge  8,  Photograph  of  the  fishmongers'  association.  Ac- 
cession 13078. 

Lathropj  W.  H.    Specimen  of  coke ;  from  Virginia.    Accession  13798. 

LawleTj  D.  J.  Specimens  of  boat  models,  menhaden  steamer  and  flsh- 
market  boat.    Accession  1282  L. 

Leas^  Henry  (7.,  Son  &  Co,  Specimen  of  double-crested  comorant  skin; 
from  Howard  County,  Maryland.    Accession  13792. 

Lee^  Henry  B.  (through  John  B.  Wiggins).  Specimen  of  fossils;  from 
INew  York.    Accession  13559. 

Leey  John  TT.  S^iecimens  of  minerals;  firom  Maryland.  Accession 
13036. 

Leffel^  James,  &  Co.  Model  of  the  Leffel  double-turbine  water-wheel; 
from  Springfield,  Ohio.    Accession  13105. 

Leonard,  Henry,  Specimen  of  canary  bird,  aged  thirteen  years  and  six 
months.    Accession  13084. 

Leslie,  C,  C,  Specimens  of  oysters ;  from  South  Carolina.  Accession 
12*280. 

Lesquereux,  Prof.  L,  Specimens  of  fossils ;  from  Ohio.  Accession 
13321. 

Le  Van,  Mrs.  M.  J,  Three  specimens  of  old-style  lamps.  Accession 
12620. 

Lewis,  Duff  Green,  Alcoholic  specimen  of  four-legged  chick  of  domestic 
fowl ;  from  Jefferson  County,  West  Virginia.    Accession  12714. 

Lighton,  W.  R.    Specimens  of  fossils  and  unios ;  from  Iowa ;  and  head 

of  an  idol ;  from  an  Aztec  tomb  in  Mexico.    Accessions  12960, 13356, 
13537. 

Lilly,  C.  A.    Specimens  of  ores;  from  Hall  County,  Georgia.    Acces- 
sion 13538. 
Lincoln,  Charles  P.    Specimen  of  a  Siamese  cat  {Felis  domesHca) ;  from 

Bangkok,  Siam.    Accession  12898. 
Lindley,  C.  T.    Specimens  of  stone  relics;  from  Illinois.    (Loaned.) 

Accession  12658. 
Lloyd,  C.  H.    Specimens  of  arrow-heads ;  from  Virginia  and  Maryland. 

Accessions  12890, 13159. 
Lloyd,  J.  M.    Specimen  of  jasper  arrow-bead ;  from  Charles  County, 

Maryland.    Accession  12547. 
Lochman,  C.  L.    Photographs  of  plants.    Accession  12550. 
Lockwood,'Samuel.    Specimenof  stone  relic;  from  New  Jersey.  (Loaned.) 

Accession  12982. 
Logan,  Hon.  John  A.    Collection  of  copper  and  silver  ores ;  from  Illinois, 

Acceasion  12286. 
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Logan  J  W.  E,  {through  Hon,  M,  W.  Ransom).  Specimen  of  iron  ore; 
from  North  Carolina.    Accession  12734. 

Loomis,  Flumb  it  Co,  Two  automatic  reels  (bronze  and  nickel  plate) ; 
from  New  York.    Accession  1::784. 

Loppy  John  F.  Specimen  of  black -oak  root,  with  pine  root  fjrown 
through  it;  from  Arkansas.    Accession  13089. 

Lorillardj  Pierre  (through  DMri  Charnay^  of  Paris).  Large  collection 
of  casts  of  many  of  the  most  notable  inscriptions  and  bas  reliefs  exist- 
ing in  the  ruined  cities  of  Mexico  and  Central  America.  Accession 
13211. 

LovCj  Thomas  J.  Specimens  of  oysters ;  from  New  Jersey.  Accession 
12618. 

Lovej  William  B.  Four  specimens  of  native  gold  in  quartz;  from  Cul- 
peper  County,  Virginia.    Accession  13092. 

Love^  W.  O.  (through  F.  W.  Taylor).  Specimen  of  gold ;  from  near 
Kichardsville,  Culpeper  County,  Virginia.    Accession  13803. 

Lowell^  Stephen  A.  Specimen  of  mineral  {Epidote  tcith  Chrossularite  in 
quartz) ;  from  Hebron,  Me.    Accession  13386. 

Ludtcorthy  Oeorge  B,  Alcoholic  specimens  of  snakes ;  from  Michigan. 
(Loaned.)    Accession  13426. 

Lugger  J  «r.,  0.  Specimens  of  bird-skins ;  from  Demerara,  South  Amer- 
ica.   Accession  13552. 

LummiSy  Charles.    Copies  of  "Birch  Bark  Poems."    Accession  13689. 

Lytle^  William.  Specimen  of  limonite  dendrite  on  limestone ;  from  Illi- 
nois.   Accession  12797. 

MacLeany  J.  P.  Specimen  of  cane,  made  of  cedar  log,  fiom  85  feet  be- 
low surface,  fragment  of  bone  implement  and  prong  of  deer's  antier ; 
from  an  earthwork  in  Highland  County,  Ohio.  Accessions  13604, 
13723. 

Macleay,  William.  Specimen  of  dugong  skin  {Halicore  dugong);  from 
Sydney,  Australia.    Accession  12813.  • 

MaiSy  E.  C.  {through  W.  W.  Evans).  Specimens  of  tusks,  teeth,  and 
claws  of  extinct  species  of  katigaroo  {Eiprotodmi)^  found  18  inches  be- 
low surface  of  swampy  land  near  Millicent,  in  the  southeast  district  of 
South  Australia.    Accession  12988. 

Malletyjr.y  Edmond.  Specimen  of  hen's  egg;  from  Washington,  D.  C. 
Accession  13004. 

Mallory,  H.  P.  Specimens  of  slides  of  diatoms ;  from  Pensacola  Bay, 
Florida.    Accession  13329. 

Mallety  Dr.  J.  W.  Specimens  of  minerals;  from  Texas.  Accession 
13817. 

Mann  Brothers.    Samples  of  oyster  tubs.    Accession  12528. 

Manny  Charles  L.  Ss^mple  of  piercing  tool  and  fish-hook,  made  from 
hammered  copper  and  rolled  in  shape.    (Loan.)    Accession  12621. 

Manning^  P.  C.  Specimens  of  gneiss  and  collection  of  small  stones ; 
from  Maine ;  also  porphyry  and  quartz ;  from  Placer  County,  Cali- 
fornia.   Accessions  12792, 13002, 13434. 
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Mamock^  G.  W.  Alcoholic  specimens  of  reptiles ;  from  Texas.  Acces- 
sion 13729. 

Marshall,  H,    Specimen  of  dock  in  flesh.    Accession  13635. 

Marshall^  8.  N,  Live  specimen  of  dnck,  from  Peck's  Beach,  New  Jer- 
sey.   Accession  13620. 

Martinj  Horace.  Specimen  of  stone  ax  and  pipe;  from  Missouri.  Ac- 
cession 1 2(593. 

Martifiy  8.  L  Specimens  of  five  playing  cards  taken  from  pouch  of 
codfish  hailted  up  in  90  fathoms  of  water  in  latitude  42  south  on 
the  18th  of  September,  1882 ;  also  box  of  net  formers ;  from  Massachu- 
setts.   Accessions  12564, 12781. 

Mason^  John  [through  OeorgeP.  MerriU).  Specimens  of  diabase,  cpidotic 
rock,  &c. ;  from  Goose  Greek,  near  Leesburg,  Va.    Accession  13407. 

Mather^  Fred,  Alcoholic  fishes  {SalveUniisfontinalis,  Gorefjonwt  quadri- 
lateralis^  Catostamus  commersoniiy  Amiurus  cahiSj  Luxilus  cornutuft, 
&c.);  from  "  Adirondacks.^    Accessions  13085,  13214, 13811. 

MatthewSy  John.  Specimen  of  marble  containing  90  per  cent,  carbonate 
of  lime,  and  one  bottle  of  powdered  snow-flake  marble ;  from  New 
York.    Accession  13489. 

Mattes^  M,  R.  Specimens  of  six  metallo-plastic  fishes  (loan),  and  ten 
photographs  of  the  West  Indian  fishes;  from  Surinam.  Accessions 
13201, 13496. 

Mattsofty  Hans  (through  consulgeneraly  Calcutta).  Collection  of  roots 
and  plants  ;  from  India.    Accession  13402. 

Maxeyy  Hon.  8.  B.  Pair  of  horns,  with  section  of  skull  attached  {Bos 
taurus).    Accession  12905. 

Mayy  William  R.  Specimen  of  supposed  gold-bearing  slate.  Acces- 
sion 12656. 

McBride^  R.  0.  Specimen  of  stone  ax;  from  Missouri.  Accession 
12631. 

McCasJcill,  J.  C.  I.  Samples  of  mineral  water  and  small  specimen  of 
ore ;  from  Texas.    Accession  12779. 

McCcneyy  E.  P.  Specimen  of  eocene  mollusks ;  from  marl  bed  in  Prince 
George's  County,  Mar^'land.    Accession  13717. 

McCormicky  L.  M.  Skeleton  of  squirrel  {Sciurn^  caroHriensis) ;  from  Falls 
Church,  Va. ;  specimen  of  cat  {Felts  doinestica);  from  Smithsonian 
grounds ;  and  collection  of  birds,  skeletons,  and  bones ;  from  District 
of  Columbia.    Accessions  13150,  13606, 13779. 

McElroffy  8.  W.  Box  of  crude  material;  fiom  Kansas.  Accession 
13099. 

McFarlandy  Prof.  R,  W.  {through  Hon.  H.  L.  Morey).  Specimens  of 
cedar,  froui  85  feet  below  surface;  from  near  Oxford,  Ohio.  Acces- 
sion 13821. 

McOlothliny  O.  W.  Specimens  of  minerals;  fit)m  Texas.  Accessions 
1;KK)0,  13357, 
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McKay^  C,  L.  (deceased).  Collection  of  ivory,  bone,  and  wood  ornamente, 
alcoholic  specimens  of  mammals,  insects,  fishes,  invertebrates,  frogs, 
and  stone  relics,  minerals,  pumice-stone,  birds'  nests  and  skins,  shells, 
plants,  dried  insects,  and  fossil  shells,  &c. ;  from  Alaska.  Accessions 
13527,  13824. 

McKenziCy  A.  {ihrotigh  James  O,  8wan).  Specimen  of  snowy  owl ;  from 
Massett,  British  Columbia.    Accession  13844. 

McKesson  &  Rohhins  (New  York).  Two  hundred  samples  of  oils,  one 
hundred  specimens  of  miscellaneous  drugs,  one  box  (f  commercial 
sponges,,  and  one  box  specimens  of  cuprea  leaves,  bark,  and  fruit. 
Accessions  12579,  12942,  13128, 13219, 13369. 

McKleroy,  John  M.    Specimen  of  shed  skin  of  snake.    Accession  13229. 

McLaclilen^  A.  M.  (through  Hon.  8.  B.  Peters).  Specimens  of  ores.  Ac- 
cession 13819. 

McLam,  M.    Three  boat  models.    (Purchased.)    Accession  12545. 

McLean,  John  J.  Specimens  of  stone  relics  and  flint  chippings,  skele- 
ton of  large  seal  (Eumetopias  stclUri)^  two  skins  of  seals  {Zalophns 
californicus),  specimen  of  shell,  rocks,  showing  work  of  boring  mol- 
lusks,  and  pumice-stone;  from  California.    Accession  13805. 

McManuSj  Felix  B.    Specimen  of  fossil  shell.    Accession  13713. 

McMenamin  &  Co.  ( Virginia).  Eight  boxes  of  canned  oysters  and  crabs. 
Accession  12510. 

McNielj  J.  A.  (through  J.  8.  Lamson  &  Bro.).    Alcoholic  specimens  of 

fishes,  eels,  shrimps,  and  crabs,  shells,  and  frogs  y  from  Chiiiqui  River 

and  streams  flowing  from  Mount  Chiriqui;  and  alcoholic  si)ecimenof 

snake  (Pelamis  hicoler) ;  from  Pacific  Ocean,  off  the  Island  of  Quibo. 

Accession  13473. 

Mead,  B.  F.  Specimen  of  black  sand  (M&fuiccanite) ;  from  Kansas.  Ac- 
cession 12655. 

Meadows,  J.  A.  Specimens  of  silver  and  copper  ores ;  from  New  Mexico. 
Accession  12802. 

Meigs,  M.  C,  U.  8.  A.  Specimens  of  sandstone;  from  quarries  at  Ma- 
nassas, Va.    Accession  12992. 

Melville,  Oeorge  W.,  U.  8.  N.  Suit  worn  by  him  during  the  retreat  from 
the  Jeannette  and  search  for  De  Long  and  comrades  in  Siberia.  Ac- 
cession 12796. 

Mercer,  B.  W.  Specimens  of  stone  relics ;  from  Kentucky,  Ohio,  Georgia, 
and  West  Virginia;  and  two  stone  pipes;  from  Tennessee  and  Georgia. 
(Loaned.)    Accessions  13449, 13684. 

Merchant,  jr.,  Oeorge.  Two  boxes  and  six  bundles  of  fishing  apparatus. 
Accessions  12619,  12629. 

Merriam,  Dr.  C  Hart.  Three  boxes  and  one  keg  specimens  of  seal  skins 
and  skulls  (Phoca  grcenlandica,  Cystophora  cristata),  samples  of  seal  oil ; 
from  Newfoundland;  and  skins  of  seals  with  skulls  and  flippers  at. 
tached  (Phoca  gromlandica)',  from  north  shore  of  Gulf  of  Saint  Law" 
rence.    Accessions  13108,  13116,  13149,  13518, 
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Merrilly  George  P.  Alcoholic  specimens  of  fishes,  snail,  bat,  and  rep- 
tiles; from  Maine;  also  collections  of  rocks  and  minerals;  from  Mas- 
sachnsetts,  Virginia,  Maryland,  and  District  of  Columbia.  Accessions 
13395, 13405, 13501,  13502,  13506,  13516,  13519,  13565,  13690,  13764, 
13801. 

Merrill,  L.  H,    Specimens  of  rocks;  from  Maine.    Accession  13584. 

JUetcalfej  P.  Herbert.  Collection  of  dried  and  alcoholic  insects;  from 
New  Zealand.    Accession  13846. 

Meyer.  A,  B.  Specimens  of  jadeite;  from  Yunan  and  China;  also  speci- 
men of  jade;  from  Chhia,  New  Zealand,  New  Caledonia,  Turkestan, 
and  Siberia.    Accessions  13418, 13722. 

Michigan  Carbon  Works.  One  box  samples  of  animal  charcoal ;  from 
Michigan.    Accession  15188. 

Middleton,  Carman  (&  Co.  Specimen  of  fisb  (Paralichthys  dentatus)  up- 
per eye  on  top  of  head.    Accession  13619. 

Middleton,  J.  T.  (through  Hon.  J.  W.  Throckmorton).  Sample  of  mineral 
water ;  from  Texas.    Accession  13786. 

Milam^  B.  C.  Specimen  of  nickel-plate  fishing-reel ;  from  Kentucky. 
(rx)aned.)    Accession  12807. 

Miller,  Benjamin.  Alcoholic  specimens  of  fishes,  snakes  and  lizards. 
Accession  13461,  13683. 

Miller,  David.  Specimen  of  mole  {Condylura  cristatu)',  from  Pennsyl- 
vania.   Accession  12877. 

Miller^  H.  H.  Specimens  of  birds  in  flesh ;  from  Maryland.  Accession 
12669. 

Milligan,  J.  D.  {through  P.  L.  Jouy).  Collection  of  clay  figures ;  from 
Tientsin,  China.    Accession  13680. 

Mills,  William,  &  Son.  Two  boxes  fishing  tackle.  (Loaned.)  Accessions 
12716, 12728. 

Minton  £  Co.  {through  L.  Straus  &  Sons).  One  cask  decorated  china 
drinking  vessels ;  from  tbeir  works,  England.    Ac<^es8ion  13710. 

Mintzer,  William  A.,  U.  S.  N'.  Specimens  of  minerals ;  from  North 
Carolina.    Accessions  13281, 13640. 

Mitchell,  Lemuel.    Specimen  of  live  crab.    Accession  13367. 

Mitchell,  Lewis  0.  Specimen  of  fresh  fish  {Poma^santhus  areuatus) ;  from 
Barnegat,  N.  J.    Accession  13671. 

Mitchell,  J.  E.  Column  of  grind-stones  comx)osed  of  thirteen  varieties. 
Accession  13324. 

Mitchell,  Dr.  S.  W.  Specimen  of  rattlesnake  6j^  feet  long ;  from  Florida. 
Accession  13064- 

Moffat,  H.  F.  Specimen  of  worm ;  from  New  Hampshire.  Accession 
13387. 

Monroe,  Prof.  Charles  E.  Specimen  of  orrellite  on  bituminous  coal ; 
from  Newburgh,  W.  Va.    Accession  13847. 

Monroe,  M.  Four  bottles  samples  of  boiled  and  steamed  refined  seal 
oils;  from  Saint  John's,  Newfoundland«    Accession  13391. 
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Monumental  Bronze  Company  {Connecticut),  Bronze  Btatne  of  soldier 
aud  specimen  of  ore,  &c.f  product  from  ore,  a  head,  hands,  and 
pieces  of  the  metal  showing  manner  of  patting  together,  &c.  Acces- 
sion 12997. 

Mooers,  L.  M.  Specimen  of  silicifled  wood ;  from  Virginia.  Accession 
13413. 

MoorCj  F.  L.  Six  hundred  and  thirty  pounds  of  gjpsnm ;  from  Windsor, 
Nova  Scotia.    Accession  13101. 

Moores,  I.  B.  Box  of  fish  eggs  and  alcoholic  specimens  of  Bocky  Mount- 
ain white-fish  {Coregonus  williamsonii) ',  from  Oregon.  Accessions 
12853,  13777. 

Moorej  James  A,  K.  Specimen  of  great-horned  owl  {Bubo  virginiamui) 
and  box  of  owl  eggs ;  from  Virginia.    Accessions  12742, 12980. 

Moorman^  Charles  R.    Specimen  of  eagle-skin  (bald).    Accession  12524. 

Morris^  Dr,  Robert  T.  Phial  containing  parasite  taken  from  brook-trout. 
Accession  13141. 

Moser^  Jcj/\  F.y  Lieutenant^  V.  S.  N.  Collection  of  minerals,  reptiles, 
insects,  rocks,  chrome  iron,  fossils,  aud  fragments  Indian  skulls, 
shark-skin,  and  bird-skin ;  from  Central  and  South  America.  Ac- 
cession 13481,  13507,  13755. 

Murpliy^  William  M,  {through  General  M.  La  Rue  Sarrison).  Speci- 
men of  wood  from  GO  feet  below  surfcice;  from  Perry  County,  Illinois. 
Acc(:Ssion  13061. 

Museum  of  Comparative  Zoology.  Set  of  "  Blake "  corals,  alcoholic 
specimens  of  crayfish;  from  Massachusetts.  Accessions  12782, 12842, 
13560. 

Musser,  George.  Specimen  of  strap- worm  {Ligula  digrama)\  taken  from 
a  Potomac  shad.     Accession  13230. 

Nation^  William,  Two  specimens  of  bird-skins;  from  Peru.  Acces- 
sions 13499,  13634. 

Xeafie  &  Levy,    Two  full-rigged  boat  models.    Accession  13328. 

A^ea/,  Dr.  James  (7.  Three  boxes  of  mammal  bones;  from  Florida;  also 
alcoholic  specimen  of  salmander  {Amblystoma  tigrinum).  Accessions 
13544,  13591,  13632,  13701. 

KeiUj  Allen,  One  box  of  oysters  in  the  shell ;  from  New  Jersey.  Ac- 
cession 12530. 

Kelsonj  C    Samples  of  canvas,  rope,  and  netting.    Accession  12874. 

N'elson,  John,  Box  of  clothing  used  by  the  Gloucester  fishermen.  (Pur- 
chased.)   Accession  12607. 

Nelson,  Dr.' Wolf  red.  Bottle  of  alcoholic  serpents;  from  Central 
America.     Accession  12951. 

New  Bedford  Cordage  Company.  One  box  of  whaling  lines.  (Purchased). 
Accession  12606. 

Newton,  W,  A,    One  box  of  kaolin  ;  from  Missouri.    Accession  12976. 

Nichols^  Edward,  Living  specimen  of  rattlesnake ;  from  Georgia.  Ac- 
cession 13249. 
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NtehoUj  ffenry  U.J  U.  8,  steamer  ^^Hassler.^    A  valuable  collection  of 
birds,  mammals,  reptiles,  fishes,  &c.  ]  from  Alaska  and  Sonora.    Ac- 
cessions 12570,  13757. 
Nickerson  d:  Baxter.    Two  books  sample  fishhooks.    Accession  12700. 

NickersoUy  George  Y.    Bone  from  whale.    Accession  13658. 

NixsoHj  W,  A,  One  box  of  minerals;  from  North  Carolina.  Accession 
13013. 

Nutting^  C,  C.  Large  and  valuable  collection  of  antiquities,  stone-idol, 
birds,  and  mammal  skins;  from  Central  America.  Accessions  12748, 
13208,  13252,  13258. 

Nye^jr.j  Willard.  Valuable  collections  of  fishes,  invertebrates,  Indian 
relics,  shells,  &c. ;  from.  Massachusetts ;  bird  and  mammal  skins,  in- 
sects, fungus,  &c. ;  from  Utah  and  Montana.  Accessions  12791, 12933, 
13212,  13362,  13657,  13730. 

06er,  F.  A.  Specimen  of  pottery;  from  Chihuahua,  Mexico.  Acces- 
sion 13674. 

Offuttj  T.  J.  Specimen  of  tarantula  found  in  bunch  of  bananas ;  from 
West  Indies.    Accession  13692. 

Ogdin,  W,  H.  Specimen  of  beetle  [Dynastes  tityus)]  from  West  Vir- 
ginia.   Accession  12598. 

Olmstedy  Charles  F.  Specimen  of  fossil;  from  Ohio.  (Loaned.)  Acces- 
sion 13645. 

Orcutt.,  Charles  R.  Valuable  collection  of  bird  and  matumal  skins,  living 
and  alcoholic  reptiles,  samples  of  fibers  and  articles  made  by  Indians 
of  Lower  California.  Accessions  12:320,  13430,  13436,  13457, 13512, 
13600. 

Oregon  Pa^^king  Company,  Six  cans  of  salmon;  from  Columbia  Biver. 
Accession  12830. 

Ortony  Prof,  Edward,  Three  samples  of  coke;  from  Ohio.  Accession 
13135.  ^ 

Osgood^  N,  A,    Two  portable  canvas  boats.    Accession  12930. 

OstermooKy  H,  Z>.,  cfc  Son,  Model  of  life-saving  mattress.  Accession 
12732. 

PacStcoody  F.  J.  Specimen  of  beetle  {Dynasies  tityus)]  from  Florida. 
Accession  13269. 

PcLge^  John  R,    Two  albino  robins ;  from  Virginia.    Accession  12964. 

Palmer^  JJr.  Edicard,  Collections  of  Indian  relics,  pottery,  shells,  min- 
erals, fibers,  plants,  &c.,  used  as  medicines  and  in  cooking ;  from  North 
Carolina,  Tennessee,  Alabama,  Arkansas,  and  Texas.  Accessions 
12601,  12995,  13267,  13294,  13365,  13743,  13762. 

PlflZmer,  William,  Mold  of  large  copper  hoe,  three  skins  of  ground- 
squirrels,  and  bottle  of  alcoholic  reptiles ;  from  Michigan.  Accession 
13273. 

PartfpnSy  William  B,  Old  style  of  lantern  used  on  shipboard  prior  to 
1840.     Accession  12739. 
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Pcarce,  Jason  8.,  &  Co,  Basket  of  shell  oystersj  from  Rhode  IsIbdcI. 
Accession  12519. 

Peary^  R.  E.^  U.  8.  N,  Fine  specimen  of  coral  attached  to  a  crow-bar, 
found  in  6  fathoms  of  water  at  Key  West,  Fla.    Accession  13478. 

Pena^  H.  J).  Specimen  of  common  frying-pan  covered  with  barnacles 
and  large  coral  j  from  Bay  of  La  Paz,  Lower  California. 

Pengelly^  William.  Chest  of  fossil  bones;  from  Kent's  Cavern,  near 
Lamoma  Torquay.    Accessions  13075. 

Perry ^  N.  H,  Collection  of  sixty-four  specimens  of  minerals;  frora 
Maine.    Accession  13524. 

PeterSy  1\  E.    Specimen  of  insect;  from  Virginia.    Accession  13257. 

Petroffj  Ivan,  Tobacco  poucb  and  pair  of  buck  mittens ;  from  Indians 
of  Alaska.     Accession  12802. 

Pharmaceutical  8ociety  of  Great  Britain.  Specimen  of  fruit  of  the  double 
cocoannt.    Accession  13831. 

PJiiUips,  Barnet.  Pair  of  Turkish  slippers,  game  of  thirty-one,  fresh 
mackerel  (8comb€r  scomhrus)^  and  specimens  of  the  leaves  and  fruit  of 
the  Ogeechee  lime;  from  near  Savannah,  6a.  Accessions  12757, 
13066,  13350, 13711. 

Phillipsj  William^  &  Son.  One  slab  each  of  Ja[)ah  Sea,  Noi-thwest,  and 
South  Sea  whalebone.    (Purchased.)    12825. 

Picking^  Henry  T.,  U.  8.  N.  A  nickel-plated  working  model  of  the  Cour- 
tenay  automatic  whistling  buoy.    12836. 

Pierce^  Eugene.  Specimen  of  living  water-snake ;  from  Virginia.  Ac- 
cession 13232. 

Pike,  Nicholas.  Alcoholic  collection  of  reptiles  and  worms ;  from  Mauri- 
tius.   Accession  13444. 

Poeyj  Prof.  Felipe.  Valuable  collection  ^f  alcoholic  fishes,  alligator, 
sharks'  jaws,  and  stuffed  specimen  of  seal ;  from  Cuba.  Accessions 
13463,  13561. 

Poole,  Oeorge.  Specimen  of  raccoon  {Procyon  lotor) ;  Irom  ^Virginia. 
Accession  13725. 

Potts,  Edward.  Collection  of  fresh- water  sponges  in  alcohol  and  micro- 
scopic slides.    Accession  12752. 

Powell,  J.  W.  Collection  of  thirteen  hundred  and  twenty-nine  stone 
implements,  specimens  of  tufa  and  obsidian,  six  packages  of  rocks, 
collected  by  the  United  States  Geological  Survey,  two  plasU^r  casts 
of  the  Grand  Canon  of  the  Colorado,  and  two  of  the  Henry  Mount- 
tains,  and  sample  of  water;  from  Athbert  Lake,  Oregon.  Acces 
sions  12667, 12697,12931, 12962, 13121, 13283, 13618, 13652, 13769, 13791. 

Powers  &  Weightman  (Philadelphia,  Pa.).  Ten  boxes  containing  a  large 
and  collective  exhibit  of  chemicals  of  their  own  manufacture.  Ac- 
cession 12787. 

Prang,  L.,  &  Co.  {Boston,  Mass.)  A  complete  exhibit  showing  the 
])rocess  and  materials  used  in  the  art  of  lithography.  Accessions 
13100, 13125,  13168, 
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father  J  John  O.  Dried  skin  of  alligator  gar  (Lepidosteus  spatula)] 
from  Black  Biver,  Arkansas.    Accession  12745. 

Ptioej  Dr.  Henry  M.  Specimen  of  iron  snlphide;  from  Virginia.  Ac- 
cession 13441. 

Priestley  J  Miss  Frances  2>.  Large  collection  of  philosophical  apparatus 
used  by  her  father,  the  late  Dr.  Joseph  Priestley.    Accession  13305. 

Pringlcj  H,  L.    Box  of  minerals )  from  Vermont.    Accession  13748. 

Proctor^  O,  W,   Specimen  of  harpoon ;  from  California.  Accession  12819. 

Pumpellyj  Prof,  R,  Thirteen  boxes  of  minerals  collected  by  the  Tenth 
Censas.    Accession  12786. 

Pusey  and  Jones  Company  ( Wilmington^  Del.),  Model  of  U.  S.  Fish  Com- 
mission steamer  '^ Albatross."    Accession  12883. 

Quinnipiac  Fertilizer  Company.  One  box  of  fish  scrap  and  guano.  Ac- 
cession 12675. 

Baley^  John  B.  S()ecimen  of  quartz  and  pyrite )  from  North  Carolina. 
Accession  12927. 

Rathhun^  Richard.  Two  specimens  of  deep-sea  turtles;  from  off  the 
coast  of  Massachusetts.    Accession  12923. 

RaUy  Dr.  Charles.  Fragment  of  fishing-net ;  from  Ancon,  Peru.  Ac- 
cession 13592. 

RayncTj  Eli.  Collection  of  nineteen  species  of  minerals  and  ores  for  ex- 
change.   Accession  12907. 

Reilly  &  Bros.  Two  specimens  of  building  stones;  from  Kentucky. 
Accession  13301. 

Rennebergj  Edward.  Model  of  apparatus  for  steaming  oysters.  (Pur- 
chased.)   Accession  12881. 

Reynolds^  E;  R.  Pair  of  loons;  from  Swan's  Pointy  Maryland.  Acces- 
sion 13112. 

Rhode  Island  Society  of  Domestic  Industry.  First  spinning-frame  of 
twenty-four  spindles,  and  first  carding- machine  to  accompany  it,  the 
I>rogenitor  of  all  cotton  machinery  in  the  country.  Set  up  in  1790,  at 
Pawtucket,  by  Samuel  Slater;  also,  complete  set  of  the  old  apparatus 
for  breakii.'g,  hatchelling,  and  spinning  flax.    Acx^ession  13137. 

Richards^  8.  J.;  J.  R.  Specimens  of  fossils,  coral  (Astrea  sp.),  and 
pharyngeal  bone  of  the  sheep's-head ;  from  near  Fort  Washington, 
Potomac  Biver.    Accessions  13123, 13466. 

Riddlebergerj  Hon.  H.  H.    Specimen  of  galena ;  from  Virginia.    Acces 
sion  13587. 

Ridgicay^  D.  Specimen  of  snake  {Farancia  ahacura)  aud  eggs;  from 
Indiana.    Accession  13370. 

Ridgvray^  J.  H.  Fresh  specimen  of  juv.  whale  (Ziphitis  cnrvirostris)  ?  ; 
from  Barnegat  City,  N.  J.    Accession  13564. 

Riflgicayj  Robert.  A  valuable  collection  of  birds'  skins,  nests,  and  eggs, 
mammals,  reptiles,  crawfishes,  shells,  insects,  fishes,  Indian  nnd  stone 
relics,  minerals,  fossils,  &c. ;  from  Indiana,  Illinois,. and  L'faii.  Ac- 
cessions 12014,  13046,  13067,  13079,  13097,  13130,  13139, 13215,  13259, 
13274,  13277,  13314, 13741. 
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Ridgway  Patent  Bejrigerator  Company  {Philadelphiaj  Pa.).  Model  of 
Bidgway  patent  refrigerator.    Accession  12880. 

Rivett'Cama4)^  J.  H.  Box  of  stone  implements  and  chippings ;  from  the 
Banda  district,  Northwest  India.    Accession  12824. 

Roane  Iron  Company.  Samples  of  coke;  from  Bockwood,  Tenn.  Acces- 
sion 13143. 

Robbinsj  J.  W.  ( U.  S*  surveyorgeneralj  Tucson,  Ariz.).  Cne  hundred  and 
ninety  specimens  of  ores ;  from  Arizona.    Accession  13790. 

Roberts,  C.  T.  (argent).  Specimen  of  iron  ores;  from  Paint  Biver  and  Mas- 
todon mines,  Michigan.    Accession  13358. 

Robeson^  Mrs.  George  M.    One  pair  deer  horns.    Accession  13754. 

Roberts,  J.  M.  One  box  of  Indian  and  stone  relics ;  from  Louisiana. 
Accession  12773. 

Robinson^  A.  A.  {chief  engineer),  A.  T.  &  8.  F.  R.  R.  Eighteen  boxes  of 
building  stones;  from  various  localities  along  their  railroad.  Acces- 
sion 12635. 

Robinson,  George  F.  Box  of  fossils  from  Las  Vegas,  N.  Mex.  Acces- 
sion 13298. 

Robinson,  H.  Three  specimens  of  minerals ;  from  Kansas.  Accession 
13649. 

Robinson,  J.  E.    Stone  pestle;  from  Cambridge,  Md.    Accession  13814. 

Robinson,  Hon.  J.  8.  Box  of  copper  and  stone  implements  and  orna- 
ments; irom  mound  in  Hardin  County,  Ohio.    Accession  12871. 

Robinson,  jr.,  Norbome.  Two  specimens  of  living  alligators,  juv. ;  from 
Florida.    Accession  12721. 

Robinson^William  8.,  &  Co.  Samples  of  oyster  tubs  and  pails.  Acces- 
sion 12910. 

Rodgers,  Mrs.  John.  Specimen  of  large  palm-leaf  fan ;  from  Samoan 
Islands.    Accession  13414. 

Rosenstein  Brothers.  Two  boxes  of  canned  lobsters  and  fish;  from 
Maine.    Accessions  12665,*  12764. 

Rosecrans,  Miss.  Specimen  of  moth  (Telea  polyphemus);  from  East 
Washington,  D.  C.    Accession  13184. 

Rosecrans,  Hon.  W.  8.    Three  specimens  of  ores.    Accession  13185. 

Rowe,  JT.    Bound  volume  of  "  American  Field."    Accession  12896. 

Royal  Museum  of  Natural  History,  Leiden,  Netherlands.  One  tank  con- 
taining sixty-three  species  of  alcoholic  fishes;  from  Indian  Archipel- 
ago.   Accession  13058. 

Ruby,  Charles.  Specimen  of  black-footed  ferret  {Putorius  nigripes),  bird- 
skin  {Calamospiza  bicolor),  and  two  skulls  of  Cheyenne  Indians;  from 
Wyoming.    Accessions  13096, 13742. 

Rusby,  Henry  H.  Seven  boxes  of  plants  and  two  of  geological  speci- 
mens ;  from  Arizona.  Accessions  12753, 13394,  13416,  13526,  13685, 
13800. 

Russell,  D.  E.  Box  of  specimens  of  ores;  from  Texas.  Accession 
13379. 
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SusieUj  I,  C.  Specimens  of  crystals  of  gay-lassite ;  from  Nevada.  Ac- 
cession 13624. 

Russell  Mills  Company.  Twenty-one  samples  of  sail  duck.  Accession 
12722. 

Russia  Cement  Company,  Samples  of  liquid  glne,  mucilage,  and  vari- 
ous samples  illustrating  its  use  in  the  manufactures.  Accessions 
12507, 13638, 13672. 

Rustj  Horatio  y.  Specimen  of  basket  mortar,  with  granite  base,  and 
pestle;  from  California.    Accession  13823. 

Sally  dt  McCray.  Box  of  pottery  and  stone  relics ;  from  mounds  on 
banks  of  Ouachita  River,  Arkansas.    Accession  13354. 

Sampso^ij  F.  A.  Specimens  of  laud  and  freshwater  shells )  from  Mis- 
souri.   Accession  12815. 

Sargentj  (7.  8.  Seventy-seven  specimens  of  drawings  of  forest  trees; 
from  Massachusetts.    Accession  12820, 

Scammon^  C.  M.  Volume  on  marine  mammals,  .together  with  an  ac- 
count of  the  American  whale-fishery,  also  specimen  of  horse-fish 
{Hippocampus) ;  from  Bio  Grande,  Texas.    Accessions  12864, 12912. 

Scharfj  Samuel.    Box  of  fossils.    Accession  12696. 

Schieffelinj  W.  H.j  &  Co.  Two  boxes  of  specimens  of  materia  medica, 
also  package  of  Chinese  smoking  opium.  Accessions  12572, 13034, 
13086. 

Schneckj  Dr.  J.  Two  living  specimens  of  owls,  specimens  of  terrapins, 
living  specimen  of  milk-snake  (0^  doliatus)^  and  skin  of  bird  ;  from 
Illinois. 

Sclaterj  P.  L.  Skin  of  Oeothlypis  spioiosa;  from  British  Museum,  Lon- 
don, England.    Accession  12977. 

SellarSj  L.  H.  One  bottle  alcoholic  specimens  of  astrophytons ;  from 
about  100  miles  south  of  Pensacola,  Fla.    Accession  13765. 

Sergeant^  J.  D.  Specimen  of  sea- weed  found  on  coast  of  New  Jersey. 
Accession,  13536. 

Server,  Matt.  T.  Living  specimen  of  alligator,  juv. ;  from  Florida. 
Accession  12506. 

Seton,  Ernest  E.  T.  Specimens  of  birds'  skins  and. eggs,  plants,  bone, 
Indian  relics,  &c. ;  from  Manitoba.    Accessions  13206, 13383, 13503. 

ShafeTj  C.  B.    Six  specimens  of  mineral  waters.    Accession  13120. 

Shaffer  J  Dr.  J.  M.  Bottle  of  alcoholic  parasites ;  from  stomach  of  peli- 
can.   Accession  13776. 

Shannon^  W.  R.    Specimen  of  mineral ;  from  Texas.    Accession  13598. 

ShaWj  B.  E.    Specimen  of  fish ;  from  Alabama.     Accession  12068. 

Sheldon,  Prof.  D.  8.  Six  living  specimens  of  soft  shell  turtles,  one  liv» 
ing snake,  and  alcoholic  crustaceans;  from  Iowa.  Accessions  13153, 
13291,  13307, 13491. 

Shelton,  Mr.    Specimen  of  ru tile;  from  Koseland,  Va.    Accession  13800. 

Shepardj  J.  H.  Two  specimens  of  parasites  from  the  gills  of  bhK'fi.sh ; 
from  Sandy  Hook  Bay,  New  York.    Accession  13531. 
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Sherman.  W,  T.  Specimen  of  whetstone;  from  the  quarries  at  Hot 
Springs,  Ark.    Accession  13207. 

Shipley y  A.B,ji&  San,  Two  packages  of  fishing  tackle.  A«cces8ion8 12755, 
12863. 

Shmedti€j  August  Stone  sinker ;  from  cave  near  Santo  Domingo,  Isth- 
mus of  Tehuan tepee,  Mexico.    Accession  12612. 

Shoemaker  J  C.  W.    Specimen  of  herring  gull.    Accession  12743. 

Shoemaker^  Mrs,  D.  L.  Specimen  of  alligator,  jnv. ;  from  Florida.  Ac- 
cession 13051. 

Shoemaker^  George,  One  box  of  bird-skins ;  from  Florida.  Accessions 
12074, 13118. 

Shufeldtj  B,  TF.,  U.  S.  A,  Large  collection  of  mammals,  birds,  eggs, 
nests,  reptiles,  fishes,  crustaceans,  insects,  &c;  from  Louisiana.  Ac- 
cessions 12604,  12738, 13048, 13087,  13236,  13279, 13309, 13333,  13335, 
13427, 13547. 

Shulzej  Miss  E.  J,  Three  colored  and  three  uncolored  plates,  as  speci- 
mens of  lithography.    Accession  13072. 

Sianiy  King  of  (through  John  A,  Halderman).  Two  boxes  and  one  bun- 
dle of  Siamese  fishing  apparatus  for  fresh  and  marine  fishing.  Ac- 
cession 13192. 

SileTjA.L.  Two  packages  specimens  of  fossils  and  minerals;  from 
Utah.    Accession  13835. 

Sillimany  Prof,  B.  J.  Thirty -four  specimens  of  rocks  for  mici*oscopical 
sections.    Accession  12817. 

Simms^  James.    Gang  of  fishing  vessel  rigging.    Accession  12817. 

SUide,  Elisha,  Two  young  specimens  of  ducks  from  twelve  to  forty- 
one  days  old ;  also  specimen  of  Hippa  talpoida ;  from  Massachusetts. 
Accessions  13345, 13349. 

Skinner  J  A.  Specimen  of  rodent;  from  Arlington,  Va.  Accession 
12562. 

Small,  Albert,  Specimens  of  diatomaceons  earths;  from  near  Hagers- 
town,  Md.    Accession  12538. 

Smith,  A.  J,  if.  [through  P,  L.  Jouy),  Feather  coat  made  from  puffin 
skins;  from  Knriles,  Japan.    Accession  13845. 

Smith,  Edwin.  Specimen  of  kee  wee  ( Apteryx) ;  from  New  Zealand .  Ac- 
cession 13696. 

Smith,  J.  A.,  M.  D.  Specimen  of  boat-shaped  implement  and  small 
arrow-head ;  from  Arkansas.    Accession  12623. 

Smith,  Prof.  James  M.  Three  stone  relics,  two  specimens  of  quartz,  and 
one  iron  battleax;  from  North  Carolina.    Accession  13528. 

Smith,  J.  B.  Specimen  of  mfneral  from  West  Virginia.  Accession 
13595. 

Smith,  Miss  Bosa.  Living  specimens  of  b'zard  {OerrJionotus  grawU^)^ 
snake  [Pityophis  «a^t  Bellona),  and  horned  frogs  {Phrynosoma corona- 
turn)  ;  from  California.    Accessions  13113, 13181,  13392,  13408. 
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Smiihj  Walter  S.     Bottle    containing  alcoholic  specimens   of  brook 

shrimp;  from  California*    Accession  13469' 
SmithmeyeTy  J,  L.    Package  of  minerals}  from  Hot  Springs,  Ark.    Ac- 
cession 13476. 
Spainhoury  J.  M.    Collection  of  monnd  relics;  from  the  Yadkin  Kivor, 

North  Carolina.    Accession  13775. 
SpenceTy  W.  A.    Specimens  of  marine  invertebrates  and  parasites ;  from 

France.    Accessions  12715,  13173. 
Sperryy  E.  A.     Specimen  of  asbestos;   from  Colorado.     Accession 

13615. 
SpiceTj  William  E,    One  fykenet*    (Purchased.)    Accession  12799. 
Stabler^  James  P.    Specimen  of  owl ;  from  Sandy  Spring,  Md.    Access 

sion  13703. 
Stanley y  Henry  0.    Pencil  sketch  of  Kangeley  trout  on  birch  bark ;  from 

Maine.    Accession  12643. 
Stavanger  Muieumy  StavangeVy  Norway  {through  Joseph  Lorange),    One 

skin  of  moose  (Alcea  malchis).    Accession  13077. 
SteamSy  Robert  E.  C.    Large  and  valuable  collection  ol  general  natural 

history,  Indian  relics  and  manufactures,  pottery,  ores,  &c. ;  from  the 

Pacific  coast  of  the  United  States.    Accessions  12958,  13080,  13121, 

13707. 
SteamSy  Silas.    Large  tank  of  alcoholic  fishes ;  from  the  coast  of  Florida, 

and  rock  covered  with  marine  animnls.    Accessions  12991,  13736. 

SteelCy  Robert  L.  Specimen  of  insect ;  from  North  Carolina.  Accession 
13351. 

Stejnegery  Dr,  Leonard.  A  large  collection  (thirty-nine  packages)  of 
general  natural  history;  from  Commander  Islands  and  Kamtchatka. 
Accession  13728. 

Stephensony  Ohauncy.  Specimen  of  ore;  from  Massachusetts.  Acces- 
sion 12843. 

Stephenson^  J.  A.  D.  Box  of  Indian  relics  and  specimen  of  lizard  ( Opheo- 
saurus  ventralis)'y  from  North  Carolina.    Accessions  13189,  13571. 

Sterlingy  Dr.  E.  Speciaren  of  unfinished  nest  of  wood-pewee;  from 
Ohio.    Accession  12633. 

Stevensony  Col.  James.  Three  specimens  of  mammal  skins;  from  Ari- 
zona.   Accession  13820. 

Stilwelly  0.  M.  Tin  transportation  can  for  fish,  with  sample  pump  for 
aereating  water  in  same.    Accessions  12657,  12794. 

Stiney  William,  Specimen  of  insect  {Belostoma  americanvm) ;  from  Ohio. 
Accession  13107. 

Saint  Louis  Ore  and  Steel  Company.  Box  with  samples  of  72hour  coke; 
from  Illinois.    Accession  13175. 

State  Board  of  Agriculture,  Raleigh,  N.  C.  Specimen  of  pine  log  illus- 
trating the  turpentine  industry.    Accession  13700. 

Stoddardy  Mrs.  M.  T.    Specimen  of  living  owl ;  from  the  District  of  Co- 
lumbia.   Accession  13549. 
H.  Mis.  69 23 
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Stollci/,  Oeorge.  Foi  ty-seven  boxes  of  fossils  and  a  collection  of  general 
natural  liistory ;  from  Texas.  Accessions  13109^  13220,  13239, 13255, 
13317,  13338,  13352,  13461,  1356G* 

Stone,  Livingston,  Two  boxes  of  living  snakes^  one  box  of  birds^  nesU 
and  eggs;  from  California.  Also  models  of  fish-caltare  dppaFatos 
and  a  large  alcoholic  collection  of  salmon  ombrj'os ;  ftom  New  Hamp- 
shire.   Accessions  12709, 12892,  12913,  12946,  13464. 

Story,  W.  ir.  A  collection  of  forty-live  specimens  of  marble ;  fiom 
Italy.    Accession  13495. 

Strauss,  X.,  cfe  Sons,  A  large  vase  of  Sevres  ware,  valued  at  $2,000; 
also  a  cask  of  decorated  china  drinking  vessels;  from  Europe.  Ac- 
cessions 12575,  13709. 

Stuart,  H.  C,  Alcoholic  specimen  of  hair-tailed  scabbard  fish  {Trlchiurus 
lepturm) ;  from  Guatemala.    Accession  13339. 

Stuchey,  Major.  Four  specimens  of  minerals ;  from  West  Virginia.  Ac- 
cession 13588. 

Sulzha4)her  Brothers.  Alcoholic  specimens  of  fish ;  from  Tennessee.  Ac- 
cession 12534 

Sutherland,  John,  Specimen  of  shell  {Arginapexata)\  from  New  York. 
Accession  13148. 

Sican,  James  O,  A  very  large  collection  of  whaling  and  fishing  appa- 
ratus, alcoholic  and  dried  fishes,  Indian  relics,  implements,  and  num- 
ufactures,  boat^models,  photographs,  costumes,  specimens  of  stones, 
fossils,  fibers,  canned  and  salted  fishes,  skins  of  birds,  specimens  of 
coal,  lichens,  &c. ;  from  various  points  of  the  coast  of  the  extreme 
Northwest  United  States  and  Alaska,  Vancouver  and  Queen  Cliar- 
lotte  Islands.  Accessions  12647,  12648,  12690,  12783,  12882,  13243, 
132G1,  13.;94,  13780,  13804. 

Sweeney,  Stephen,  Two  specimens  of  rock ;  from  Washington  Territory. 
Accession  13363. 

Syenite  Granite  Company.  Two4inch  cubes  of  granite ;  from  Missouri. 
Accession  12776. 

Symmes,  Francis  M,  Two  small  models  of  toy  axes,  madr  from  soft 
hematite.    Accession  12810. 

Talbot,  D.n,  Si^eciuiQU  of  Salmo  salar ;  from  Labrador;  aiul  two  silco 
holic  specimens  of  bull-snake  ;  from  Iowa.     Accessions  13180. 13242. 

Tarr,  R.  S.  Collection  of  one  hundred  crayfishes  and  .four  cray-lisli 
nests;  from  the  Potomac  River.  Specimen  of  danatitean<l  speeiinen 
of  bat ;  from  Massachusetts.     Accessions  13076,  13154,  13848. 

Taylor,  Dr.  F,  W,  Collection  of  minerals ;  from  Pennsylvania  ami  Vir 
ginia.     Accessions  13611,  13612,  1363S,  13802,  13S16. 

Taylor,  Dr.  G,  H,  Specimens  of  carved  pii)e,  pottery,  gar  fish  scales, 
<liatoins,  &c. ;  from  Alabama.     Accessions  13271,  13310. 

Taylor,  0.  S.  Ten  specimens  of  fossil  insects  from  Wyoming.  Acces- 
sion 13484. 
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TaytoTj  Leon.  Two  cocoous  of  iubect  from  Cottonwood  tree.  Acces- 
sion 12654. 

TayloTj  William.  One  box  of  Indian  implements,  two  hundred  and 
lifty-two  siiecimens ;  from  Ohio.    (Loan.)    Accession  12645. 

Taylor^  William  {Portlandj  Me.).  Specimen  of  harpoon.  Accession 
12522. 

Taylar,  William  J.  Collection  of  alcoholic  mammals,  reptiles,  fishes^ 
invertebrates,  and  insects;  from  Georgia.    Accessions  12994,  13098. 

Terry,  Alfred  J3.j  U.  8.  A.  Four  specimens  of  large,  round  stones; 
from  Cannon  Ball  Eiver.    Accession  13308. 

Thaxter  &  Sons.  Three  packages  of  mariners'  books  and  charts.  Ac- 
cessions 12532, 12533. 

Thomas,  Prof.  Cyrus.  Specimen  of  skull  taken  from  stone  grave  in 
mound  in  Alexander  (/ounty,  Illinois.    Accession  13055. 

Thompson,  Franklin.  Model  of  porgy  factory  and  two  boat  models; 
from  Maine.    (Purchased.)    Accessions  12750,  12839. 

Thompson,  H.  V.  Two  living  specimens  of  carp ;  from  Virginia.  Ac- 
cession 13691. 

TJiompson,  J.  8.  B.  Specimen  of  magnetic  iron  ore;  from  Virginia. 
Accession  13771. 

Thorpe,  Rev.  T.  M.  Specimen  of  terminal  bud ;  from  North  Carolina. 
Accession  13789. 

TobiaSy  Herman.  Specimen  of  tarantula;  from  Georgia.  Accession 
12680. 

Todd,  Aurelitis.  One  pair  of  showtl  skins  and  five  specimens  of  bee- 
tle.s;  from  Oregon.    Accessions  13231.  13234, 13240. 

Tower,  A.  J.  Two  boxes  of  fishermen's  oiled  clothing;  from  Massa- 
chusetts.   Accessions  12551,  12764. 

Tourer,  Moses  B,  Specimen  of  king  crab  in  process  of  casting  shell. 
Accession  13678. 

Towne,  F.  H.  Specimen  of  water  snake;  from  Virginia.  Accession 
13393. 

Toicnsend,  Charles  H,  A  large  collection  of  birds'  skins,  nests,  egg8, 
and  three  living  snakes;  from  California.  Accessions  13361,  13467, 
1 3553,  13603. 

Tiaill,  Charles.  Collection  of  shrubs,  seeds,  &c. ;  from  New  Zealan<l. 
Accession  13341. 

True,  Frederick  W.  Specimens  of  water-snake,  musk-rat,  two  si)ecim€U8 
of  bats ;  from  the  District  of  Columbia ;  specimen  of  sandstone ;  from 
Kentucky;  and  a  specimen  of  limestone;  from  Essex  County,  New 
York.    Accessions  13009,  13183,  13366,  13412,  13529,  13572,  13573. 

Turner,  Charles  J.  Three  boxes  of  stone  relics ;  from  Missouri.  (Pur- 
ciiaseil.)     Accession  13382. 

Turner,  Lncien  M.  One  tierce,  one  barrel,  and  two  kegs  of  general 
natural  history  specimens;  from  Hudson  Bay  territorj'.  Accession 
13724. 
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Turnery  Mrs,  Mdfjf  tl.  Nest  of  Bewick's  wren,  with  eleven  eggs ;  from 
Mount  Carmel,  111.    Accession  13275. 

Tuttle,  R,  M.  Two  small  specimens  of  monnd  pottery ;  from  Idaho. 
Accession  13187. 

Ullmanj  Samuel.  Two  cutting  tools,  twenty-nine  arrow-heads;  from 
Mississippi.    Accession  13664. 

Union  College^  Sni^enectadyy  X.  F.  Two  boxes  containing  a  collection  of 
worms.    Accession  12893. 

Union  Fish  Company,  Camden^  Maine.  Model  of  works  and  two  boxes  of 
sample  cans  of  goods.    Accession  12604. 

Van  Ess,  Ira.  One  box  of  Indian  relics;  from  New  York.  Accession 
12719. 

Van  Patten,  Dr.  C,  H.  Collection  of  general  natural  history;  from  Costa 
Bica.    Accession  13204. 

Van  Vliet,  Stewart,  U.  S.  A.  Specimen  of  potato  growing  through 
piece  of  bone ;  from  New  Jersey.    Accession  13540. 

Van  Wyck,  Hon.  Charles  H.  Head,  skin,  and  antlers  of  deer  {Cervns 
macrotis).    Ac^iession  13839. 

Velie,  Dr.  J.  W.  Specimen  of  Ardea  occidentalism  from  Florida.  Ac- 
cession 13551. 

Vernon,  M.  R.    Specimen  of  ore ;  from  Arizona.    Accession  13161. 

Verrill,  Prof.  A.  E.  Large  and  valuable  collection  of  alcoh  lie  marine 
invertebrates ;  from  off  the  coa<st  of  New  England.  Accessions  12652, 
12674,  12678, 12945. 

Very,  Samuel  W.,  U.  S.  2V.  A  collection  of  general  natural  history ; 
from  Santa  Cruz,  Patagonia.    Accession  13209. 

Von  Behr  {through  E,  O.  Blackford).  Three  living  specimens  of  German 
carp ;  from  Germany.    Accession  12578. 

Yon  Tagen,  F.  A.  Specimen  of  asbestos ;  from  North  Carolina.  Ac- 
cession 12682. 

Voss,  Albert,  Two  boat  winches;  from  Massachusetts.  Accession 
12514. 

Wagner,  Paul.  Photograph  of  septarium;  from  Texas.  Accession 
13202. 

Walke,  E.  H.  Seven  stone  implements  and  specimen  of  leech,  with 
young  attached  to  stomach  of  mother;  fr*om  North  Carolina.  Acces- 
sions 12926, 12936. 

Walker,  J.  Carter.  Specimen  of  insect  from  Virginia.  Accession 
13304. 

Walker,  John  0.,  U.  8.  N.  Collection  of  Polaris  relics  found  by  Sir  Allen 
Young  in  the  yacht  Pandora,  on  Littleton  Island,  and  aBussian  trunk, 
generally  used  for  transportation  of  effects  or  materials  in  Northern 
Siberia  on  the  backs  of  horses  or  reindeer.    Accession  13026. 

Walker,  S.  T.  Specimens  of  fossils ;  from  Tampa  Bay,  Florida.  Acces- 
sion 12831. 

Wallace,  John.    One  box  of  bird-skins.   (Purchased.)   Accession  13595. 
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Watd^  O.  TT.    Collection  of  birdskiDS  and  general  natural  history;  from 

Florida.    Accessions  13156, 13763, 13842. 
WardfProf.H.A.   Specimen  of  At^uboniaoocidentalis.  Accession  12849. 
Ward^  William  A.    Specimen  of  living  snake  from  Virginia.    Accession 

13695. 
Warmw  Salt  Co^npany.    Three  bottles  containing  samples  of  salt ;  firom 

Warsaw,  N.  Y.    Accession  13677. 
Washingtonj  1),  C, : 
Biological  Society.    Living  specimen  of  turtle ;  from  the  District  of 

Colnmbia.    Accession  13074. 
Treasury  Department : 

U.  S.  Life  Saving  Service.    Thirty  pieces  of  apparatus  and  four 
boxes  of  exhibits,  loaned  for  the  International  Fisheries  Exhibi- 
tion at  London,  England,  1883.    Accessions  12947, 12948.    (See 
also  under  name  of  Henry  JS.  Nichols.) 
Light-House  Board.    Twenty  models  of  light-houses,  &c.,  loaned 
for  the  International  Fisheries  Exhibition  at  London,  England, 
1883. 
War  Department : 
Medical  Department.    (See  under  names  of  Drs.  B.  W.  Shufeldtj 

Henry  0.  Yarrow,  and  Hospital  Steward  Charles  Buby.) 
Quartermaster's  Department.    (See  under  name  of  M.  0.  Meigs.) 
Engineer  Department     (See  under  names  of  0.  E.  BabcocJcj  Peter  C. 

Hainsj  and  George  M.  Wheeler.) 
Signal  Service^  U.  S.  A.    A  collection  of  twenty- three  boxes,  three 
tanks,  four  kegs,  and  two  bales  of  general  natural  history  speci- 
mens; from  the  Point  Barrow  Expedition,  Lieut.  P.  H.  Bay,  in 
charge,  assisted  by  Profs.  John  Murdock  and  Middleton  Smith. 
(See  also  under  names  of  W.  B.  Hazenj  John  J.  McLea/n,  and 
Charles  L.  McKay  (deceased). 
United  States  Army.    (See  under  names  of  Alfred  H.  Terry,  E.  Craw- 
ford, Charles  Bendire,  W.  L.  Carpenter,  and  Stewart  Van  Vliet.) 
Navy  Department : 

Bureau  of  Medicine  and  Surgery.    (See  under  name  of  Dr.  John  F. 

Bransford.) 
Bureau  of  Navigation,  John  O.  Walker,  chief  of  bureau.  Seven  pack- 
ages of  general  natural  history  specimens ;  from  Greenland,  taken 
by  United  States  steamer  Yantic,  Commander  Frank  Wildes. 
(See  also  uoder  names  of  H.  F.  Picking,  John  K.  Winn,  William 
M.  Wood,  Francis  V/inslow,  Jefferson  F.  Moser,  and  H.  0.  Dressel, 
A.  A.  Ackerman,  and  Ernest  Wilkinson.) 
Bureau  of  Provisions  and  Clothing.    (See  under  names  of  Samuel 

W.  Very  and  Henry  E.  Nichols.) 
Bureau  of  Engineering.    (See  under  names  of  George  W.  Melville, 
WiUiam  A.  Mintzer  and  Robert  E.  Peary.) 
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Washinqtany  D.  0. — Gontinaed. 
Interior  Department : 
Bureau  of  Ethnology  (J.  W.  Powell^  director),    A  very  lar^  col- 
lection of  stone  implements,  amounting  to  nearly  2,700  specimens, 
collected  from  the  moonds  of  the  United  States.    (See  also  under 
names  of  James  Stevenson^  Prof,  Gyrus  Thomas,  Dr,  Edward 
Palmer  J  and  W,  H,  Holmes.) 
Patent  Office.    The  Lewis  collection  of  Washington  relics,  with 
many  others,  which  have  been  for  years  past  exhibit  in  that 
building. 
Land  Offi>ce.    (See  under  name  of  James  Bell.) 
United  States  Fish  Commission  {Prof,  Spencer  F.  Bairdj  OommiS' 
sioner).    Packages  of  general  marine  and  other  collections,  ob- 
tained by  the  steamers  Albatross,  Fish  Hawk,  Lookout,  and  as- 
sistants from  along  the  Atlantic  sea-  board.    (See  also  under  names 
of  Dr.  Tarleton  H.  Bean,  James  E,  Benedict,  John  E.  Brotcn^ 
Frank  JT.  Clark,  Joseph  W.  Collins,  Vinal  If.  Edwards,  T,  B.  Fer- 
guson, Richard  Rathbun,  Silas  Stearns,  Livingston  Stone,  James 
O,  Swan,  and  R.  S,  Tarr.) 
United  States  Geological  Survey  (J,  W.  Powell  in  charge).    A  large 
and  valuable  collection  of  geological  specimens  and  set  of  census 
illustrations.    (See  also  under  names  of  Profs.  F.  W.  Clarke,  W. 
C,  Kerr,  R.  Pumpelly,  Dr.  C.  A.  White,  and  Henry  Gannett.) 
Watkins,  L.    Specimens  of  Indian  relics;  from  Missouri.    Accession 

13423. 
Watkins,  Peter.    Box  of  jshell  oysters ;  from  Hog  Island  and  Egg  Har- 
bor, New  Jersey.    Accession  12618. 
Watkins,  Thomas.    Specimen  of  skunk ;  from  Wood's  HoU,  Mass.*;  and 
fossils ;  from  the  phosphate  beds  of  South  Carolina.    Accessions  13555, 
13631. 
Watkins,  W.  D.    Specimens  of  Indian  pottery,  bones,  and  bantam  eggs; 

from  Ohio.    Accession  13221. 
Watts,  W.  G.    Specimen  of  moth  and  larva;  from  Massachusetts.    Ac- 
cession 13380. 
Weakly,  B.  F.    Specimen  of  Indian  implement ;   from  West  Virginia. 

(Purchased.)    Accession  13340. 
Webster,  Moses,    Photographs  of  marble  quarries  at  Vinal  Haven,  Me. 

Accession  13521. 
Weed4>n,  W.  0.    Specimen  of  guinea-pig  and  white  rat,  domesticated. 

Accessions  12953, 12970. 
Weeks,  Seth.    Can  containing  living  salmon  fry ;  from  Corry,  Pa.    Ac- 
cession 12713. 
Werthner,  WUUam.    Alcoholic  specimens  of  snakes ;  from  Ohio.    Ac- 
cession 13210. 
Wheeler,  George  M.,  U.  8.  A.    Five  boxes  containing  nearly  three  hun- 
dred specimens  of  minerals  and  ores  from  the  surveys  west  of  the 
100th  meridian.    Accessions  13641, 13715. 
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WhUalU  Tatum  d  Co.  Three  boxes,  three  barrels,  nud  oue  hogshead, 
contaiuiug  part  of  their  exhibit  illustrative  of  the  inauufacture  of 
glaiM.    Accession  12706. 

WhitCj  Ihr.  C.  A.  Two  large  specimens  of  oyster  shells ;  from  Sheep- 
scot  Elver,  Maine.    Acc-easion  12558. 

Whitinffj  Frank  H.  Specimen  of  spider  (Lycosa  carolinensis) ;  from  Con- 
necticut.   Accession  13669. 

Whiter  Oearge.    Four  specimens  of  snails  (Limaxsp.).    Accession  13459. 

White  J  Oearge  D.  Three  specimens  of  ore ;  from  Oregon.  Accession 
12870.  ^ 

Whitey  John  C  Specimens  of  sandstone  and  lignite ;  from  Texas.  Ac- 
cession 13022. 

Whitlockj  B.  B.    Samples  of  ores ;  from  Virginia.    Accession  13542. 

Wiggin^j  John  B.  ^Specimens  of  minerals  and  fossils;  also  an  insect; 
from  New  York.    Accessions  13228, 13331, 13644. 

WUcoXj  Crittenden  &  Co,  Model  of  latest  pattern  of  seine-boat  steering 
oar-lock,  with  Late's  band  socket ;  also  stem  brace.    Accession  12777. 

Wtfcox,  W.A.  Specimen  of  crab  (Lithodes  wiata)  caught  off  Half  Way 
Rock,  between  Boston  and  Gloucester,  Mass.    Accession  13175. 

Wilkinson^  Hmest^  U.  8,  N,  A  collection  of  minerals,  ores,  rocks,  and 
coal ;  from  Colorado.    Accessions  13465, 13557. 

WiUiam8y  Prof.  F.  8.  Collection  of  insects  ;  from  Dakota.  Accession 
13330. 

WilliamSj  Jere.    Specimen  of  ore;  from  Virginia.    Accession  13682. 

Wilcoxy  Joseph.  A  large  and  very  valuable  collection  of  ores,  minerals, 
&c.    (Deposited.)   Accessions  13602, 13782. 

TTtZ/taww,  J. Frank.  Specimen  of  quartz  conglomerate;  from  Pennsyl- 
vania.   Accession  13200. 

WilliamSy  Miss  Nellie.  Alcoholic  specimen  of  bat;  from  Georgetown, 
D.  C.    Accession  13422. 

Wilsony  A.  A.    Box  of  quahogs ;  from  Ehode  Island.    Accession  12503. 

WiUoUj  Capt.  Joseph.  Speciinens  of  minerals ;  from  Canada.  Acc€«- 
sion  13581. 

Wiltheiss^  0.  T.  Cast  of  stone  pipe,  representing  an  animal ;  found  near 
Piqua,  Ohio.    Accession  13735. 

TTtnn,  J.  JET.,  U.  8.  N,  Two  boxes  specimens  of  coral  formation ;  taken 
from  bottom  of  an  old  iron  buoy  and  from  the  chain,  about  2  fathoms 
from  the  surface  of  the  water  in  the  harbor  of  Dry  Tortugas,  Fla. 
Accession  13095. 

Winslowj  Francis  If.,  U.  8.  N.  One  box  of  sea-coast  oysters;  firom 
Virginia.    Accession  12789. 

Wisej  Oeorge  Young.  Specimen  of  tree  gnawed  off  by  beaver,  with 
bead,  jaws,  and  teeth  of  the  beaver,  and  the  trap  that  caught  the 
t)eaver.    Accessions  12879, 13390, 13679. 

Wittfeld^  Wi'liam.  Box  of  alcoholic  mammals  and  reptiles :  from  Flo- 
x'liij^^    4.ccesRipj9  13810. 
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TfoZ/,  8,    Specimen  of  mineral ;  from  Tennessee.    Accession  13155. 

Wolle,  «r.,  A,  Ten  specimens  of  bird-skins ;  from  Demerara.  Acces- 
sions 13453, 13590. 

Woltz,  George.  Model  of  Potomac  Biver  shad-boat  and  specimen  of 
white  rabbit  in  flesh  (Lepus  cuniculus);  from  Virginia.  Accession 
12754. 

Wonaorij  Everett  P.  Five  specimens  of  stnfted  fishes  and  cast  of  young 
codfish,  caaght  in  Gloucester  Harbor,  Massachusetts.  Accessions 
12731,  13582. 

Woodman,  EUinwood.  Two  oak  leaves  and  insect  that  infests  the  same ; 
from  Kansas.    Accession  13458.      ^ 

Woodj  J.  W.  Specimen  of  shrew  found  in  the  timber  lands  of  Wiscon- 
sin.   Accession  12857. 

Wood,  Reuben.    Specimen  of  fishing  tackle.    Accession  12769. 

Wood,  W.  M.y  V.  8.  N.  Box  of  fossil  shells ;  from  Chesapeake  Bay, 
and  young  specimen  of  fish-hawk.    Accessions  13284, 13762. 

Wooster,  A.  F.  Specimens  of  bird-eggs,  bat  and  nest,  and  two  minerals ; 
from  Connecticut.    Accessions  13276, 13398, 13569. 

Wooten,  J.  M.  Three  small  specimens  of  pottery  and  three  stone  rel 
ics ;  from  Alabama.    Accession  13295. 

Worthen,  0.  K.  Thirty-one  specimens  of  bird-skins;  from  Illinois. 
Accessions  12735, 13263, 13750, 13772. 

Wright, Lyman E.  Specimen  of  harlequin  duck  in  flesh;  Irom  Maine. 
Accession  13627. 

Yarrow,  Dr.  H.  C,  V.  8.  A.  Clay  vessel ;  from  child's  grave  in  Cald- 
well County,  North  Carolina;  and  two  specimens  of  snakes ;  from  Vir- 
ginia.   Accessions  12772, 13397. 

Yarrow,  John.  Specimen  of  squirrel  {8ciuru8  carolinensis) ;  from  the 
Smithsonian  Grounds,  Washington,  D.  C.    Accession  13172. 

Yeates,  TV.  8.  Specimens  of  chlorite  schist,  soapstone,  and  clay ;  from 
the  District  of  Columbia.    Accessions  13766,  13840. 

Young,  Brigham.    Specimens  of  plants ;  from  Arizona.  Accession  13006. 

YounglovCj  John  E.  Specimens  of  blind  cray-fishes;  from  White's  Cave, 
Kentucky;  with  specimens  of  Indian  and  stone  relics,  fossil  corals, 
penlremites,  &c.;  from  near  Bowling  Green,  Ey.  Accessions  13238, 
13325. 

Zefedon,  JosS  C.  Three  boxes  of  alcoholic  reptiles,  mammals,  bird-skins, 
fourteen  pieces  of  pottery,  stone  implements,  skin  and  skull  of  sloth, 
insects,  &c.;  from  Goeta  Bica,    Accessions  13068, 13381, 
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ADVERTISEMENT. 


The  object  of  the  General  Appendix  is  to  furuigh  sammaries  of 
scientific  discovery  in  particular  directions;  occasional  reports  of  the 
investigations  made  by  collaborators  of  the  Institution;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  prepared 
expressly  for  the  purpose,  or  selected  from  foreign  journals  and  proceed- 
ings; and  briefly  to  present  (as  fully  as  space  will  permit)  such  papers 
not  published  in  the  "Smithsonian  Contributions"  or  in  the  "Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  interest  or  value  to  the 
numerous  correspondents  of  the  Institution. 
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INTRODUCTION. 

While  it  has  been  a  prominent  object  of  the  Board  of  Regents  of  the 
Smithsonian  Institution,  from  a  very  early  date  in  its  history,  to  enrich 
the  annual  report,  required  of  them  by  law,  with  scientific  memoirs  illus- 
trating the  more  remarkable  and  important  developments  in  physical 
and  biological  discovery,  as  well  as  showing  the  general  character  of 
the  operations  of  the  Institution,  this  purpose  was  not  carried  out  on 
any  very  systematic  plan  until  the  year  1880.  Believing  however  that 
an  annual  report  or  summary  of  the  recent  advances  made  in  the  lead- 
ing departments  of  scientific  inquiry  would  supply  a  want  very  gen- 
erally felt,  and  would  be  favorably  received  by  all  those  interested  in 
the  diffusion  of  knowledge,  the  Secretary  had  prepared  for  the  report 
of  1880,  by  competent  collaborators,  a  series  of  abstracts  showing  con- 
cisely the  prominent  features  of  recent  scientific  progress  in  astronomy, 
geology,  physics,  chemistry,  mineralogy,  botany,  zoology,  and  anthro- 
pology. 

The  same  general  programme  has  been  followed  in  the  subsequent 
reports,  with  the  inclusion  of  geography  and  meteorology  in  the  list 
of  subjects.  The  contributors  to  this  record  for  the  present  year,  and 
their  several  departments  or  topics,  remain  the  same  as  in  the  last 
report. 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  render 
it  impracticable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  such  cases  it  is  designed,  if  possible,  to 
bring  up  deficiencies  and  supply  them  in  subsequent  reports. 

The  value  of  this  annual  record  of  progress  would  be  much  enhanced  by 
an  enlargementof  its  scope,  and  the  inclusion,  not  only  of  such  branches 
as  mathematics,  physiology,  pathology  and  medicine,  microscopy,  &c., 
but  also  of  the  more  practical  topics  of  agricultural  and  horticultural 
economy,  engineering,  mechanics,  and  technology  in  general ;  but  the 
space  required  for  such  larger  digest  seems  scarcely  available  in  the 
present  diannel.  The  scientific  rSauniSj  which  in  1880  occupied  260 
pagijS,  in  1881  extended  to  330  pages,  in  1882  to  400  pages,  and  ha«  this 
year  reached  426  pages.  An  efficient  condensation  of  this  matter  does 
pot  seem  easily  practicable. 
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It  is  hardly  necessary  to  remark  that  in  a  summary  of  the  annaal  pro- 
gress of  scientific  discovery  so  condensed  as  the  present,  the  ^^ants  of 
the  specialist  in  any  branch  can  be  but  imperfectly  supplied;  and  very 
many  items  and  details  of  great  value  to  him  must  be  entirely  omitted. 
While  the  student  in  a  special  field  of  knowledge  may  occasionally  re- 
ceive hints  that  will  be  found  of  interest,  he  will  naturally  be  led  to 
consultsfor  fuller  information  the  original  journals  and  special  periodi- 
cals from  which  these  brief  notices  or  abstracts  have  been  compiled. 

The  plan  of  devoting  some  350  or  400  pages  of  the  annual  report  to 
such  a  compilation  is  not  designed  to  preclude  the  introduction  into  the 
^^General  Appendix,"  as  heretofore,  of  special  monographs  or  discus- 
sions that  may  xnx>v6  interesting  to  the  scientific  student. 

Spencer  F.  Baird. 


ASTtlONOMY. 


By  Prof.    Edwabd   S.  Holden, 

Director  of  the  Washlmm  Observatory. 


The  following  record  of  the  progress  of  astronomy  dnring  the  year 
1883  is  in  continuation  of  those  of  previous  years,  and  it  is  given  in  es- 
sentially the  same  form.  Abstracts  of  some  of  the  most  important  pa- 
pers of  the  year  are  arranged  under  their  appropriate  heads.  To  the 
professional  astronomer  the  record  may  serve  as  a  convenient  collection 
of  reviews  and  notes.  It  is,  however,  primarily  intended  for  the  large 
and  increasing  class  of  those  who  are  interested  in  astronomy  but  whose 
acquaintance  with  it  is  more  general  than  special.  The  writer  has  made 
free  use  of  reviews  and  abstracts  of  astronomical  papers  which  have  ap- 
peared in  the  various  scientific  journals,  more  especially  in  Nature^  The 
Observataryy  Science^  and  the  Sidereal  Messenger. 

CONSTITUTION  OF  THE  STELLAR  SYSTEM. 

In  a  masterly  review  of  Dreyer's  recent  work  on  the  constant  of  pre- 
cession^  Dr.  Schonfeld  has  sketched  the  form  of  a  wider  investigation 
into  the  question  of  the  existence  of  a  stellar  system  properly  so  called. 

'*If  we  do  not  start  with  the  assumption  that  the  true  motions  of  the 
stars  completely  neutralize  each  other  for  some  reason  or  other,  in  which 
case  they  cannot  influence  the  constant  of  precession,  it  is  hardly  pos-, 
sible,  in  spite  of  the  commonly-asserted  irregularity  of  their  lines  of 
motion,  to  avoid  the  assumption  that  these  motions  bear  some  relation 
to  that  plane  in  which  the  greater  part  of  the  stars  is  accumulated.  We 
may  here  call  this  plane  the  Milky  Way,  though  it  does  not  fully  coin- 
cide with  the  central  line  of  the  visible  Milky  Way,  especially  when  we 
take  into  consideration  the  accumulation  of  nebulsB  distant  from  the 
Milky  Way,  and  perhaps  also  the  possibly  somewhat  eccentric  posi- 
tion of  our  solar  system. 

<<  The  relations  which  these  motions  bear  to  the  plane  may  be  conceived 
of  in  many  ways ;  the  most  evident,  however,  is  that  the  motions  of 
individual  stars  occur  in  planes  whose  inclination  to  the  Milky  Way  is 
small  and  in  directions  accordingly  which  among  themselves  are  nearly 
parallel  to  the  Milky  Way. 

^^  Without  this  assumption  of  *  rotation  in  the  plane  of  the  Milky 
Way,'  as  J.  Herschel  calls  it,  it  is  hardly  possible  to  exx)lain  the  exist- 
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eoce  of  the  visible  Milky  Way  itself.  It  woald  necessarily  disintegnitd 
more  and  more  with  the  lapse  of  time,  and  it  woold  really  be  purely  by 
accident  that  we  live  at  a  time  when  this  disintegration  has  not  yet 
been  accomplished — an  hypothesis  which  at  least  calls  for  man^'-sided 
proofs  before  it  can  be  accepted  as  plausible. 

^'  If  we  take  now  the  galactic  co-ordinates  of  a  star,  namely,  radius- 
vector,  galactic  longitude,  and  latitude  (r.  I.  ft.),  the  simplest  form  we  can 
give  to  the  above  assumption  is  contained  in  the  equations  dr  =  Ojdb=z 
0,  dl  =  constant,  which  really  are  expiessive  of  the  conditions  that  all 
stars  are  firmly  united  or  interdependent  and  rotate  together,  like  the 
atoms  of  a  planet,  about  an  axis  perpendicular  to  the  Milky  Way  through 
its  center  of  gravity.  This  to  be  sure  is  noticeably  untrue  for  individ- 
ual stars  (for  example,  our  sun),  but  for  an  average  of  many  stars  the 
variations  of  b  and  r  will  vanish,  which  is  the  case  also  for  small  groups 
of  stars,  perhaps  even  if  we  take  our  normal  numbers  from  spaces  of 
100  to  200  square  degrees. 

<^If  we  take  therefore  the  foregoing  equations  as  expressing  approx- 
imately the  conditions  of  the  problem,  and  use  them  as  a  basis  for  our 
investigations,  it  is  easy  to  determine  the  relations  which  precession, 
proper  motion,  and  the  universal  rotation  of  the  fixed  stars  bear  to  each 
other. 

-    '^  Let  all  the  co-ordinateH  be  referred  in  the  usual  way  to  the  equator 
and  the  vernal  equinox,  and  let 

a,  dy  p  represent  the  heliocentric  (and  geocentric),  H.  A.,  Decli- 
nation, and  distance  of  a  fixed  star; 

A.  D.  B.  represent  the  corresponding  galactic  co-ordinates  of  the 

sun; 
(T,  Tj  c  represent  the  coordinates  of  its  apex  and  its  angular 
velocity,  the  latter  seen  at  a  distance,  one  perpendicular  to 
the  line  of  sight ; . 
day  dd  represent  the  excess  of  the  star's  apparent  changes  of 
position  over  the  precessions  computed  with  an  assumed 
constant  of  luni-solar  precession ; 
di/y  represent  the  required  correction  of  the  assumed  precession, 

referred  to  the  same  unit  of  time  as  dly  e,  da^  d6 ; 
CO  represent  the  corresponding  inclination  of  the  (fixed)  ecliptic; 
Qy  i  represent  the  B.  A.  of  the  ascending  node  of  the  Milky  Way 
on  the  equator,  and  the  miitual  inclination  of  the  two 
planes.    jSTeglecting  the  correction  for  the  planetary  con- 
stant of  precession,  which  it  may  be  necessary  to  make,  we 
have 
d  a=s  cos  cod  <p  +  cos  idl  +  other  terms, 
d  d  ==  (sin  Gjdip  +  cos  Q  sin  i,  dl)  cos  a  +  other  terms, 
and  in  the  treatment  of  the  equations  only  such  stars  will  be  used  as 
have  on  an  average  the  same  distance  p,  that  is,  for  instance,  stars  of 
the  same  magnitude ;  similar  to  the  attempt  made  at  a  previous  timi* 
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in  a  somewhat  different  manner  by  Briiuuow  {SjpJiCdr.  Ahir.,  4  Aull.  p. 
252).     ' 

«'  If  there  are  within  the  limits  of  the  stellar  system  systematic  differ- 
ences in  dly  the  latter  is  certainly  not  a  i^^nction  of  p  as  well  as  of  r; 
the  error  resulting  from  this  in  the  foregoing  equations  grows  smaller, 
however^  as  r  and  p  grow  larger  in  comparison  with  b,  and  therefore  in 
this  respect  also  it  is  an  advantage  to  determine  the  constant  of  pre- 
cession from  faint  stars.  Moreover  it  is  plain  to  see,  if  the  supposed 
rotation  of  stars  in  the  plane  of  the  IMilky  Way  actually  takes  place,  that 
neither  the  precession  nor  the  proper  motion  of  the  sun  can  be  deter- 
mined independently  of  other  assumptions  or  conditions  from  the  fore- 
going equations.  The  equations  permit  three  combinations  only  of  the 
quantities  d  ^,  d/,  Q ,  and  i,  and  instead  of  obtaining  from  them  the  three 
components  of  the  sun's  motion,  c  cos  r  cos  cr,  c  cos  r  sin  <r,  c  sin  r,  we 
obtain  only  the  excess  of  these  components  over  the  similar  qnes  ob- 
tained from  the  universal  rotation.* 

**•  If  dlj  then,  is  at  all  appreciable,  we  are  possibly  still  far  removed  from 
a  knowledge  of  the  real  apex  of  the  solar  motion  (especially  if,  as  is 
credible  for  many  reasons,  b  is  not  small  as  compared  with  the  average 
/>.)  What  ha^3  been  considered  in  the  treatment  of  the  problem  thus  far 
as  the  components  of  precession  m  and  n,  is  in  reality  something  else, 
namely,  respectively, 

/=  m  +  cos  t  dl  and 
g=:n  +  cos  Q  sin  i  dl. 

and  aside  from  this  the  third  component  of  rotation  ^  =  sin  Q  sin  {  dl 
can  be  determined.  The  general  precession  cannot  then  be  kept  pure, 
but  is  mixed  with  that  component  of  ^/  which  is  parallel  to  the  ecliptic. 

"As  Nyr6n  and  Dreyer  have  restricted  themselves  to  the  determination 
of  m,  they  have  from  the  first  neglected  the  investigation  of  a  possible 
appreciable  value  oidl.  This  possibility  can  only  be  substantiated  by 
determining  g  and  /*  with  /, .which,  in  the  equation  for  d  o,  cannot  on 
account  of  the  quantity  tang,  d,  be  obtained  from  the  right  ascensions 
of  equatorial  stars,  but  on  the  other  hand  only  from  their  declinations. 

"  If  Ji  is  appreciable,  a  value  of  h  must  result  which  is  not  zero,  unless 
^in  Q  or  sin  %  should  equal  zero.  But  if  this  is  the  case,  the  coefficients 
o^  dl  in/and  g  cannot,  at  the  same  time  be  zero,  and  the  influence  of 
fll  will  be  shown  in  this,  that  the  constant  of  precession  obtained  from 
/  will  not  coincide  with  that  which  may  be  derived  from  g.  It  is  only 
in  case  the  plane  of  rotation  of  -the  fixed  stars  coincides  with  the  eclip- 
tic, that  the  rotation  would  unite  entirely  and  without  contradiction 
with  the  precession,  and  would  consequently  not  be  recognized  as  a 

*  The  determination  of  motion  in  the  line  of  sight  by  Rpectrum  analysis  gives  ho 
new  combinations  of  the  unknown  quantities  either.  If  we  write  the  last  three  lines 
of  the  equation  for  d  d  —  F  cos  a  sin  d  -f  ^  ^i^  <<  f^iii  ^^  —  H  cos  S^  we  obtain  the  fol- 
lowing :  —  dptBzF  cos  a  cos  5  -f  O  sin  a  cos  ^  -f  H  sin  6, 
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rotation.    This  case  is  entirely  improbable,  however,  from  tbc  po.sitioti 
of  the  visible  Milky  Way  and  it  is  mueb  more  to  be  feared  that  h  will 
remain  appreciable.    For  if  we  put  accordingly  Q  =  280°  t  =  62 Jo  we 
have  (^  =  lunar-solar—  and  A  =  planetary  precession): 
/=  0.92  ^  +  0.46  dl  —  X  =  (tl)  +  idl)co&a)  —  X 
g  =  0.40  ^  +  0.15  dl         =z  {t/?  +  i  dl)  sin  co  —  0.05  dl 
h=  —  0.87  dl 

and  we  obtani  iliereby  from /and  g,  with  only  a  very  unimportant  dif- 
ference, tbc  precession  with  an  error  of  i  dl  merely.  A  value  of  k 
exceeding  4'^  or  5''  a  century  is  moreover  exceedingly  improbable  for 
those  stars  used  by  Bessel  and  Struve  in  the  determination  of  precession, 
and  the  limits  could  be  yet  more  closely  drawn  if  the  separation  of  the 
unknown  quantities  had  not  been  made  much  more  difficult  by  those 
quantities  depending  on  the  motions  of  the  sun,  by  the  systematic 
errors  of  the  catalogues,  and  by  the  unfavorable  distribution  of  the 
stars  (a  lack  of  such  having  tolerably  large  negative  tang.  S  and  sin  d). 

^^A  secular  rotation  amounting  to  several,  seconds  seems,  aside  lirom 
the  smaller  influence  of  the  terms  marked  F,  a,  H,  to  be  more  readily 
derived  from  the  fainter  stars  than  from  the  bnghter  ones  (if  for  no 
other  reason  than)  because  they  are  available  in  very  large  numbers. 

"The  above  equations,  however,  will  not  serve  to  completely  separate 
the  quantities  ip  and  dl  unless  at  least  one  of  the  quantities  ca  and  %  is 
known  from  another  source.  For  this  purpose  star-gauges,  and  in  fact 
all  more  thorough  and  fundamental  astronomical  work  would,  iu  the 
present  state  of  our  knowledge,  be  of  the  greatest  value.  This  methoil 
of  determining  botk  quantities  affords  us  in  the  determination  of  ^  and 
dl  I'rom/,  //,  and  h  a  check  which  is  fully  as  valuable  as  the  independent 
determination  of  g  and  h  from  both  the  co  ordinates  of  stars." 

The  reviewer  does  not  attempt  to  carry  out  in  detail  all  these  inves- 
tigations. He  is  convinced,  however,  that  the  hypotheses  which  must 
necessarily  be  assumed  in  doing  this  are  not  of  so  indefinite  and  arbi- 
trary a  character,  but  that  the  treatment  of  the  precession  problem  in 
the  manner  herein  sketched  will  result  in  a  closer  approach  to  the  true 
method  than  do  those  which  have  been  hereto  employed. 

« 

Even  the  possible  proof  that  the  component  of  rotation  h  does  not 
exist  even  down  to  the  8™  and  9"  would  be  of  great  value.  The  prac- 
tical difficulties  appear  greater,  perhaps,  than  they  really  are;  and  will 
be  substantially  diminished  after  the  completion  of  the  zone  work  of 
the  Astronomische  OeselUchaft^  as  Dr.  Dreyer  has  particularly  pointed 
out. 

Untersuchungen  uher  die  Prdcessionsconstante  auf  Orund  der  Stern- 
cataloge  von  Lalande  und  Schjellerup.  Inaugural-Dissertation  von  F. 
Bolte,* — In  the  preceding  abstract  the  views  of  Professor  Schonfeld 
as  to  the  relations  between  the  precession,  the  motion  of  the  solar 

•  Bonn,  1883  (28  pp.  8vo). 
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system,  and  a  systematic  rotation  of  the  fixed  stars  supposed  to  take 
place  in  a  direction  parallel  to  the  plane  of  the  Milky  Way  are  given. 
In  the  present  paper  the  author  endeavors  by  usiug  Professor  Schon- 
feld's  formulae  to  determine  the  amount  of  the  constant  of  precession^ 
and  to  find  whether  this  hypothetical  rotation  exists  or  not.  He  uses 
the  declinations  of  the  stars  common  to  Lalande  and  Schjellerup,  having 
first  reduced  Lalande's  declinations  anew  by  von  Asten's  tables.  The 
comparison  showed  not  only  a  number  of  deviations  arising  from  proper 
motion,  but,  in  a  number  of  cases,  a  reference  to  other  star  catalogues 
showed  that  Lalande  had  erred  either  W.O  or  15'^0.  A  complete  list 
i8  given  of  all  these  errors,  as  also  of  the  proper  motion  detected.  The 
remainder  of  the  investigation  is  carried  on  in  three  different  ways,  first, 
making  nse  of  all  stars  which  showed  large  differences  (Schj.-Lal.) 
which  could  not  be  clearly  explained;  next,  excluding  all  these, 
and  finally  leaving  out  all  stars  possessing  a  proper  motion  of  0^^2 
or  more  in  a  great  circle,  while  in  the  two  first  calculations  only  stars 
with  a  proper  motion  in  declination  larger  than  (y^33  were  excluded.  The 
stars  were  furthermore  divided  into  three  groups,  the  first  containing 
stars  fainter  than  8.3  mag.;  the  second,  stars  f^om  7.5  to  8.2  mag.; 
the  third,  from  5.5  to  7.4  mag.;  all  the  magnitudes  being  taken  from 
Argelander's  and  Schonfeld's  Durchmustcrungen.  For  every  hour  the 
mean  value  of  dd  was  taken  for  each  group  of  magnitudes,  and  24  equa- 
tions of  condition  were  formed  of  the  form  x  cos  ar  +  y  sin  or  +  z^dd^ 
where  x,  y,  and  z  represent  the  coefScients  in  Schoufeld's  formula  for 
ddy  the  third  and  fourth  term  being  =  0,  on  account  of  the  stars  being 
grouped  round  the  Equator.  The  three  groups  did  not  show  any  sys- 
tematic difference  in  the  values  of  ^,  y^  z^  depending  on  magnitude. 
They  all  give  the  same  sign  for  the  change  of  galactocentric  longitude 
{d  I)  of  the  star,  but  the  numerical  values  of  this  change  are  so  small 
that  ihe  agreement  of  the  signs  probably  only  arises  from  some  constant 
error.  The  three  calculations  give  corrections  to  the  lunisolar  preces- 
sion (d  tf),  and  adopting  Peters's  values  of  the  planetary  precession,  etc., 
the  general  precession  for  the  year  1800  is  found  equal  to  50^^2197, 
50^^2183,  and  50^^2234.  The  author  next  makes  use  of  the  24  values  of 
A  a  given  in  Copernicus^  vol.  ii,  pp.  152-153,  first  having  rednced 
them  to  KewcomVs  system.  They  furnish  24  equations  of  condition, 
da^u  +  v  sin  a  +  w  cos  ^,  where  te,  t,  and  w  likewise  represent  the 
coefficients  in  Schonfeld's  formula  for  d  a.  The  combination  of  u  with 
X  and  y  gives,  however,  values  of  d  tj)  equal  to  about  -t-  0'^6,  while  the 
declinations  alone  gave  about  —  0''.8.  This  discrepancy  may  either 
arise  from  the  general  uncertainty  of  the  problem,  or  from  the  supposi- 
tion that  the  plane  of  rotation^ of  the  fixed  stars  is  parallel  to  that  of 
the  Milky  Way,  but  in  the  latter  case  we  have  not  data  enough  to 
separate  the  precession  from  the  rotation  as  long  as  not  either  the  node 
or  the  inclination  of  the  plane  of  rotation  is  known  through  other  means. 
H.  Mis,  69 ^24 
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Combining  B.  A.  and  Decl.  the  three  calculations  give  for  the  general 
precession  for  1880,  50''.2407,  60''.2417,  and  60".2426. 

Dr.  Bolte's  paper  is  chiefly  interesting  as  a  numerical  application  of 
Schonfeld's  formula,  as  the  materials  at  present  available  are  not 
extensive  enough  to  enable  us  to  prove  clearly  whether  systematic 
motions  in  the  plane  of  the  Galaxy  exist  or  not.  As  to  the  values  pro- 
duced of  the  cofustant  of  precession^  it  is  significant  that  the  declina- 
tions when  used  by  themselves  give  a  value  differing  much  more  from 
the  generally  adopted  value  than  the  right  ascensions  do.  Possibly 
this  may  to  some  extent  be  explained  by  errors  in  Piazzi's  or  Lalande^s 
declinations. — {Copernicus^  l^os.  29  and  30, 1883.) 

Star-gauges. — In  the  Philosophical  Transactions  for  1817  (p.  325),  Sir 
William  Herschel  says,  that,  "  beside  the  683  starganges  published  in 
the  Philosophical  Transactions  for  1785  (p.  221),  above  400  more  have 
been  taken  in  various  parts  of  the  heavens." 

These  400  unpublished  gauges  have  lately  been  extracted  from  the 
original  observing-books  preserved  at  the  Herschel  family  residence  at 
CoUingwood,  through  the  kindness  of  Sir  William  Herschel,  the  present 
baronet,  and  of  his  brother.  Major  John  Herschel ;  and  the  manuscript 
has  been  presented  to  the  Washburn  Observatory,  and  will  be  printed 
in  its  PublicationSy  vol.  ii. 

The  original  records  are  in  the  handwriting  of  Miss  Caroline  Her- 
schel, and  by  her  faithful  care  every  detail  necessary  to  their  accurate 
reduction  is  preserved.  It  will  be  observed  that  only  two-thirds  of  the 
star-gauges  of  Herschel  have  heretofore  been  known.  The  new  acqui- 
sition will  be  welcomed  by  those  interested  in  this  class  of  observations. 
They  are  a  new  gift  from  an  inexhaustible  mine.  In  this  connection  it 
may  be  permitted  to  express  the  hope  that  the  Bonn  Observatory  will 
print  the  MS.  tables  prepared  by  Argelander,  which  give  the  counts  of 
stars  in  each  square  degree  of  the  Durchmusierung. 

The  systematic  motion  of  the  fixed  stars. — Freyoid  Bancken  has  pub- 
lished, in  the  Ast.  Nach.^  Ko.  2482,  a  rSsumS  of  an  investigation  on  the 
proper  motion  of  the  fixed  stars,  which  he  has  undertaken  by  the  advice 
of  Dr.  Gyld^n. 

The  stars  employed  were,  1st,  Argelander's  250  proper  motion  stars, 
and  2d,  80  stars  whose  proper  motions  have  been  investigated  by  Dr. 
Leo  de  Ball. 

From  the  stars  of  these  two  classes  (with  the  exception  of  o  Ceti,  and 
1830  Groombridge)  the  magnitude  and  direction  of  the  solar  motion  have 
been  determined  by  formulae  which  involve  the  parallax  of  each  star. 
The  assumptions  as  to  this  parallax  are  derived  from  the  hypothesis  of 
Gyld6n,  given  in  V,  J.  S.  der  Astr.  OesellscKy  vol.  xii.  Argelander's 
proper  motions  in  B.  A.  give  the  position  of  the  solar  apex  in  B.  A. 
as  A  =  2840  58^0.     Argelander's  stars  in  Dec.  give  A  =  284^  37^8, 
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D  =  +370  27M,  and  m= 10.85  radii  of  tlie  earth's  orbit,    m  is  the  linear 
motion  of  the  solar  system. 

Dr.  Ball's  80  southern  proper  motions  give  from  the  R,  A.,  A  =  273^ 

40'.6;   and  from  the  Declinations,  A  =  244o  4M,  d  =  +170  27M  and 

A  =  4.59  radii.    These  results  differ  so  much  from  each  other,  that  the 

data  have  been  combined  anew  by  introducing  the  parallax  of  each  star, 

iu  sach  a  way  as  to  diminish  the  effect  of  proper  motions  much  larger  than 

t;lie  average.    With  the  new  equations  the  results  are  from  Argelander 

in  B.  A.,  A  =  2750  15'.2,  in  Decl.  A  =  288*  3^.3,  D  =  +41o  2'.4,  and 

A«.  =  10.61  radii.     Ball's  80  stars  give  in  B.  A.,  A  ==  281^  2'.8,  and  iu  Decl. 

j^  =  240O  24^5,  D  =  +110  54'.3,  and  fi^  7.83  radii.    This  transformation, 

't^hen,  has  produced  only  a  greater  accordance  in  the  values  of  the  linear 

Euotion  of  {he  system.     Both  solutions  show  that  the  solar  motion 

s^lone  is  not  suf&cient  to  account  for  the  proper  motions  of  the  stars 

employed. 

The  next  step  in  the  process  is  to  see  if  there  is  not  some  further 
systematic  motion  of  the  stars  which  will  account  for  their  proper 
VBotions. 

The  first  trial  is  to  see  if  a  common  motion  of  all  the  stars  parallel  to 
'tiie  plane  of  the  Milky  Way  will  sufQce. 

The  position  and  motion  of  each  star  have  been  referred  to  that  great 
circle  which  best  represents  the  Milky  Way.  Those  stars  between 
+  30^  and  ^  30^  galactic  latitude  whose  proper  motions  are  less  than 
CK^25  have  been  separately  considered.  They  are  106  in  number.  From 
their  proper  motions  in  B.  A.  it  follows  A=294o  28^7.  From  those  in 
Decl.  A  =2750  47'.9,  D  =  +  310  52M,  and  fi  =9.79  radii  of  the  earth's 
orbit. 

If  dw  is  the  systematic  motion  of  the  106  stars  paralled  to  the  plane 
of  the  Milky  Way,  there  results  from  the  proper  motions  in  B.  A.,  dtv  = 
+  0.05645  dL  0.01288,  and  from  those  in  DecL,  dw  =  +  0-02385  ±  0.01464. 
These  last  values  of  dw  have  a  sufficient  agreement  to  give  a  great  in- 
terest to  this  research  and  to  those  which  Dr.  Bancken  intends  to  carry 
out  using  a  greater  number  of  stars. 

FIXED  STABS. 

The  constant  of  aberration. — M.  Magnus  BTyr^n  has  published,  in  the 
Memoirs  of  the  St.  Petersburg  Academy,  a  valuable  paper  on  the  deter- 
mination of  this  important  astronomical  constant.  Various  determina- 
tions of  the  value  of  the  constant  of  aberration  made  by  different  observ- 
ers, with  different  instruments  and  by  different  methods,  have  gradually 
led  astronomers  to  consider  that  there  is  a  probobility,  or,  at  all  events, 
a  possibility,  that  W.  Struve's  value,  notwithstanding  the  small  proj)- 
able  error  found  for  it,  and  notwithstanding  the  great  care  and  skill  be- 
stowed on  the  observations  and  on  their  reduction,  may  be  several 
hundredths  of  a  second  too  small.    M.  Nyr^n  points  out  two  possible 
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sources  of  error,  viz,  the  assumed  regularity  of  rate  of  the  clock  used  for 
ol)serving  the  transits  and  the  assumed  constancy  of  the  azimuth  of  the 
hoizontal  axis  of  the  instrument  in  the  interval  between  the  transits  of 
the  same  star  east  and  west.  Struve  himself  discussed  these  sources  of 
error  some  years  after  the  publication  of  his  memoir,  and  was  induced 
to  alter  his  definitive  value  of  the  constant  aberration  to  20".463  with 
probable  error  of  ±  (K^OIT.  (It  is  strange  that  Struvtfs  first  value, 
20''.445  db  0''.011,  has  universally  been  adopted,  instead  of  this  corrected 
value.)  M.  Nyr^n  also  discusses  an  objection  to  the  methods  which 
have  been  adopted  at  Pulkowa  for  finding  the  aberration,  raised  by  M. 
Yvon  Villarceau  on  the  grounds  that  they  take  no  account  of  the  abso- 
lute motion  of  the  translation  of  the  solar  system,  pointing^ out  thlit  on 
any  reasonable  hypothesis  as  to  the  velocity  of  this  motion  of  transla- 
tion the  eflfect  on  the  value  of  the  constant  of  aberration  would  be  prob- 
ably quite  inappreciable  in  the  present  state  of  the  art  of  astronomical 
obser\*ation. 

The  observations  which  form  the  materials  for  the  determination  in 
the  memoir  under  consideration  were  made  by  M.  Nyr^n  with  the  same 
instrument  as  that  used  by  Struve,  the  transit  in  the  prime  vertical, 
and  reduced  and  discussed  generally  in  the  same  manner.  The  clock 
used  is  an  excellent  one  by  Dent,  and  from  the  attention  which  has  been 
given  to  the  matter,  there  is  hardly  a  possibility  of  error  creeping  into 
the  result  from  any  error  in  its  assumed  rate.  With  regard  to  the  azi- 
muth of  the  horizontal  axis  of  the  instrument,  two  azimuth  marks  have 
been  set  up  and  frequent  determinations  of  this  element  made,  and 
every  care  taken  to  insure  accuracy,  so  that  the  present  series  of 
observations  is  probably  free  from  any  error  arising  from  this  source. 
The  number  of  stars  observed  is  24  (comparing  favorably  with  Struve's 
7),  very  advantageously  situated,  having  regard  to  the  object  in  view, 
and  the  observations  extended  from  December,  1879,  to  January,  1882, 
thus  embracing  two  maxima  and  two  minima  of  the  aberration  for  each 
star.    The  final  value  found  for  the  constant  of  aberration  is 

20^517  +  0.20;r  ±  0'^014 

where  tt  is  the  mean  parallax.  This  latter  quantity  comes  out  positive 
for  10  stars  and  negative  for  14 ;  its  mean  value  is 

+0''.002  =t  0.026 

so  that  its  effect  on  the  deduced  constant  is  quite  insignificants  M. 
Nyr^n  next  proceeds  to  discuss  certain  observations  of  arUrsaB  Minoris, 
d  TJrs»  Minoris,  and  Cephei  51  Hev.,  made  by  M.  Wagner  during  the 
years  18Gl-'72.  These  are  observations  of  transits  taken — some  by 
the  eye-and-ear  method  and  some  by  registration  on  a  chronograph— 
and  their  discussion  gives  20'^483  :j=  0^^012  for  the  value  of  the  constant 
of  aberration. 
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Bringing  together,  then,  the  different  values  of  this  constant  which 
have  been  found  at  Pulkowa  from  time  to  time,  we  have : 
L  From  declination  observations  of  aJIrssd  Minoris,  20''.495iO''.0135 

2.  From  R.  A.  observations  of  polar  stars,  20'^491  ±  0'^009; 

3,  From  observations  in  the  prime  vertical,  2(y'.490  ±  O'^Oll ; 

aDd^  giving  the  same  weight  to  these  three  mean  values,  the  definitive 
value  of  the  constant  of  aberration  is  20'^492  ±  C'.OOe.  This  must  be 
ao  extremely  accurate  value  of  this  important  constant,  and  will  prob- 
ably have  to  be  considered  final  until  it  can  be  corrected  by  an  equally 
accurate  and  extensive  series  of  determinations  made  in  the  southern 
hemisphere.  Such  a  determination  is  at  the  present  time  a  desideratum 
in  astronomy.  In  combination  with  Comu's  determination  of  the  ve- 
locity of  light,  the  above  gives  W',111  for  the  solar  parallax,  whilst,  if 
Hichelson's  determination  be  adopted,  it  gives  8^^791;  a  striking  con- 
firmation of  the  value  of  the  solar  parallax  found  by  Mr.  Gill  from  his 
heliometer  observation  of  Mars,  made  at  Ascension,  in  1877. — (A.  M. 
Downing,  in  The  Observatory^  December,  1883.) 

Professor  Peters,  of  Hamilton  College,  who  is  abroad  investigating 
the  star  catalogue  of  Ptolemy  with  a  view  to  an  accurate  edition,  has 
been  fortunate  in  finding,  both  at  Venice  and  at  Florence,  several  MSS. 
(Greek,  Arabic,  and  Latin)  of  the  ^'Almagest,"  hitherto  not  utilized  by 
iQodem  scholars.  He  is  now  engaged  in  a  prolonged  research  in  the 
Vatican  library.  • 

Ih  Fundamental  Catalogue  of  the  Berliner  Jahrhuch. — A  very^mpor- 
tant  comparison  by  Dr.  Auwers,  of  the  Fundamental  Catalogue  of  the 
^liner  Jahrbuch  with  those  of  the  ITautical  Almanac^  the  Connaissance 
^  Impsj  and  the  American  Ephemeria  appears  as  a  supplement  to  the 
Jahrhuch  for  1884,  and  the  following  abstract  of  it  is  given.  The  year 
1^  is  the  first  in  which  such  a  comparison  is  possible. 

The  Berliner  Jahrbuch  contains  at  present,  and  will  contain  for  the 
fotore,  450  stars  whose  apparent  places  are  given,  and  172  stars  for 
which  only  mean  places  are  printed,  t.  e.,  622  in  all.  The  places  of 
^ese  stars,  both  in  B.  A.  and  Dec,  depend  strictly  on  the  systeni  of  the 
^(uidamental  Catalogue  of  the  AstronomiscJie  QeselUchaft  (publ.  xiv). 
^ey  lie  between  the  north  pole  and  — 31^.3  declination. 

The  Am^ican  Ephemeris  contains  the  mean  places  of  383  stars,  for 
-%of  which  ephemerides  are  given ;  44  of  these  stars  lie  south  of  — 31o« 
The  Nautical  Ahnanac  has  197  stars  (15  south  of  —32^),  and  ephemer- 
^^^  are  given  for  all.  The  Connaissance  des  Temps  has  310  stars  between 
^6  north  pole  and  ^70^,  and  gives  an  ephemeris  for  each. 

Dr.  Auwers's  account  of  the  sources  from  which  the  star  places  of  the 
^iuioas  almanacs  are  taken,  we  omit.  It  shows  how  various  these  are. 
^OQr  hundred  and  fifty  stars  have  ephemerides  in  the  Jahrbuch;  149 
^^rs  (mostly  southern)  which  have  ephemerides  in  the  three  other 
^IiQanacs  are  not  contained  in  the  Jahrbuch. 

A  table  is  given  in  Dr.  Auwers's  paper,  showing  the  comparison  be- 
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tween  each  fitar  of  each  almanac  and  the  Jahrbuch.  From  this  table 
the  elements  by  which  the  catalogue  of  each  almanac  can  be  reduced  to 
the  system  of  the  Jahrbuch  are  deduced.  A  subsequent  table  gives  the 
two  reductions  which  must  be  added  to  each  almanac  B.  A.,  and  the 
two  reductions  which  must  be  added  to  each  almanac  Dec.,  in  order  to 
reduce  to  the  system  of  the  Jahrbuch. 

The  catalogue  of  each  almanac,  after  the  application  of  the  system- 
atic reductions  from  this  table,  is  then  compared  with  the  Fundamental 
Catalogue.  For  the  Nautical  Almanac  the  mean  difference  in  declina- 
tion is  (K'.395 ;  in  E.  A.  (from  134  stars),  0».0332.  Of  the  168  stars  com- 
mon to  both  almanacs,  there  are  27  whose  B.  A.  differs  more  than  0*.O67, 
and  8  whose  declinations  differ  by  more  than  V.  These  differences  are, 
in  the  main,  errors  of  the  Nautical  Almanac j  and  are  largely  due  to  the 
erroneous  proper  motions  adopted  in  the  Greenwich  catalogues. 

For  the  Connaissance  des  Temps^ih^  table  shows  large  s^^stematic 
errors.  After  these  have  been  eliminated,  the  comparison  gives  for  229 
stars,  common  to  the  Connaissance  des  Temps  and  the  Berliner  Jahrbuch^ 
a  mean  difference  of  (K^373  in  declination,  and  a  mean  difference  of 
0*.0282  (from  162  stars)  in  E.  A.  The  errors  here  again  are  largely  due 
to  erroneous  proper  motions.  The  correspondence  of  the  reduced 
positions  of  the  American  Ephemeris  with  thbse  of  the  Jahrbuch  varies 
according  as  one  or  another  basis  of  comparison  is  chosen.  A  complete 
comparison  can  only  be  made  for  those  stars  for  which  ephemerides  are 
given^since  the  newer  stars  have  their  positions  derived  from  several 
sources,  not  comparable  among  themselves. 

The  declinations  of  the  American  Ephemeris  and  those  of  the  Jahrbuch 
agree  excellently  for  those  stars  which  have  been  investigated  by  Boas. 
The  mean  difference  (162  stars)  is  (yM77.  The  other  111  stars  do  not 
agree  so  well,  there  being  12  differences  between  (V'.5  and  1".  The  stars 
north  of  64°  depend  upon  Gould's  E.  A. ;  and,  of  the  36  stars  common 
to  both  almanacs,  15  differ  by  more  than  O^.lo.  Of  the  remaining  126 
stars  yhose  ephemerides  are  given,  8  have  differences  as  great  as  0».067. 
The  mean  difference  for  100  stars  between  -f  40^  and  — 20^  is  0».0127. 
For  111  stars  without  ephemerides,  there  are  seven  cases  where  the 
difference  is  more  than  0*.067. 

For  the  stars  south  of  —32^  the  Nautical  Almanac  wUl  give  the  best 
positions,  on  account  of  its  data  being  derived  from  the  most  recent 
catalogues. 

A  comparison  of  the  system  of  the  Jahrbuch  1861-^82  with  the  new 
system,  and  a  general  table  for  the  reduction  of  the  data  of  any  almanac 
to  the  Berliner  Jahrbuch  system,  concludes  this  very  important  paper. 
It  appears  to  be  highly  desirable,  in  the  interests  of  uniformity,  that 
that  the  admirable  star  list  of  the  Berliner  Jahrbuch  be  adopted  as  the 
standard  system,  for  all  differential  observations  at  least.  The  position 
of  every  star  to  the  9th  magnitude,  inclusive,  from  the  pole  t>o  — 23°, 
will  in  a  few  years  be  determined  on  this  system ;  and,  except  for  weighty 


ASTKONOMY.  375 

.and  8i)ecial  reasons, it  woald  seem  unwise  to  cboose  another  system  for 
such  observations.  This  system  will  also  be  adopted  as  fundamental 
by  most  of  the  observatories  of  Europe  and  by  many  elsewhere,  and  the 
perpetual  revision- of  the  system  is  provided  for  by  the  observatories  at 
Bonn,  Pulkova,  and  Strassbnrg,  and  by  the  discussion  which  these  ob- 
servations and  others  will  receive  at  the  hands  of  a  committee  of  the 
Astron.  Gesellschaft.  For  special  purposes  a  selection  may  be  made 
from  the  larger  list.  Professor  Hall  has  suggested  that  this  selection 
be  made  by  authority,  and  separately  printed. — {Scierice^  November  2, 
1882.) 

Xew  reduction  o/Lacaille'a  observations. — A  paper  by  Dr.  Powalky  is 
printed  as  Appendix  21  to  the  Eeport  of  the  United  States  Coast  and 
Geodetic  Survey  for  1882  (printed  1883),  "  on  a  new  reduction  of  La- 
caille's  observations  made  at  the  Gape  of  Good  Hope  and  at  Paris  be- 
tween 1749  and  1756,  and  given  in  his  Astronomice  Fundamrnita^  together 
with  a  comparison  of  the  results  with  the  Bradley-Bessel  Fundamenta; 
and  also  a  catalogue  of  the  places  of  150  stars  south  of  declination 
— 30O  for  the  epochs  1750  and  1830." 

The  principal  result  of  Dr.  Powalky 's  careful  reduction  is  the  cata- 
logue of  150  stars  south  of  —30°,  which  were  repeatedly  observed  with 
the  six-foot  sector  and  the  sextant. 

It  appears  that  Lacaille's  declinations  are  abbut  of  the  same  precision 
as  Bradley's;  the  right  ascensions  are  somewhat  less  precise.  This 
catalogue  of  Dr.  Powalky's  must  serve  as  a  basis  for  researches  on 
proper  motions  of  southern  stars,  and  a  simple  reduction  of  Stone  1880 
to  1830,  would  determine  quite  a  number  with  much  accuracy. 

STAB  CATALOGUES. 

The  Olasgow  Catalogue. — Professor  Grant,  of  Glasgow,  speaks  of  the 
Glasgow  Star  Catalogue  as  if  it  were  soon  to  be  printed.  It  contains 
^,415  stars,  of  which  some  5,000  were  selected  from  Weisse's  Bessel  I. 
li  appears  that  it  must  cover  part  of  the  field  of  Schjellerup's  10,000 
stars.  In  the  course  of  his  reductions  Professor  Grant  has  discovered 
43  stars  with  proper  motions.  A  list  of  these  is  given  in  Mon.  Not  B. 
A.  S.^  January,  1883.  Seven  of  these  are  noted  in  Bonn  Observations, 
vol.  VII.  None  of  the  others  seem  to  be  noted  in  Schjellerup,  of  whose 
work  Professor  Grant,  apparently,  has  made  no  use  in  the  paper  cited. 

The  Paris  General  Catalogue  of  Stars. — In  the  last  annual  report  issued 
by  Admiral  Mouchez  we  find  particulars  of  the  progress  of  formation  of 
this  extensive  and  important  catalogue.  It  is  intended  to  contain  all 
the  stars  observed  at  Paris  during  the  forty-five  years,  1837  to  1881  inclu- 
sive, about  40,000,  but  it  is  mainly  the  result  of  the  revision  of  Lalande^s 
stars  in  the  Hisioire  CilesU;  indeed,  for  several  years  past,  the  merid- 
ian instruments  have  been  almost  wholly  occupied  upon  this  work,  and 
upwards  of  27,000  observations  were  made  during  1882,  the  year  to 
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which  the  report  refers.  The  entire  namber  of  observations  apon  which 
the  Paris  General  Catalogue  will  be  founded  is  about  ^0,000.  The  po- 
sitions are  referred  to  three  principal  epochs :  1845.0  for  the  years  1837- 
'53;  1860.0  for  the  years  1854-'67,  and  1875.0  for  the  years  1868-82.  A 
specimen  of  the  form  in  which  it  is  intended  to  print  the  catalogue  is 
appended  to  the  report.  The  right  ascensions  and  declinations  are  given 
for  each  principal  epoch,  with  the  number  and  mean  year  of  the  obser* 
vations.  The  precessions  are  reckoned  from  the  year  1875,  with  the 
term  depending  upon  the  square  of  the  time.  The  magnitudes  and  the 
differences  from  the  positions  of  the  Eistoire  Celeste  are  annexed,  and 
where  a  star  has  not  been  observed  by  Lalande  a  synonym  in  some  other 
catalogue  is  given.  In  the  first  column  we  have  the  ordinal  number,  and 
in  the  second  the  star's  number  in  the  reduced  catalogue  of  the  Histoire 
CMeste.  It  is  mentioned  in  the  report  that  M.  Bossert  had  undertaken 
a  new  determination  of  the  places  of  the  stars  in  that  work,  making  use 
of  the  reduction  tables  of  the  late  Dr.  von  Asten,  which  are  more  ex- 
act than  the  tables  of  Hansen  and  Kissen,  employed  for  the  catalogue 
published  in  1847.  M.  Bossert  has  already  effected  the  reduction  of  2,300 
stars,  a  voluntary  labor  which  has  occupied  his  leisure  hours.  It  would 
add  to  the  value  of  the  columns,  showing  the  differences  between  the 
new  Paris  positions  and  those  of  Lalande,  if  the  comparisons  could  be 
made  with  places  resulting  from  the  application  of  von  Asten's  t^bles^ 
though  it  might  be  necessary  to  supplement  M.  Bossert's  laudable  ef- 
forts. In  the  last  Greenwich  Catalogue  (1872)  the  precessions  are  given 
to  four  places  of  decimals  in  right  ascension  (time),  and  to  three  places 
in  north  x>olar  distance ;  the  Paris  Catalogue  gives  these  quantities  with 
a  figure  less,  which  we  are  inclined  to  regard  as  a  retrograde  step. 

This  General  Catalogue  of  the  Observatory  of  Paris  is  to  comprises  two 
parts,  which  will  be  published  simultaneously;  the  first  part  forming 
the  catalogue  proper,  and  the  second  containing  details  of  the  observa- 
tions upon  which  the  mean  x>ositions  are  founded.  Each  part  will  be 
composed  of  four  volumes;  the  first  volume  of  each  is  intended  to  sqy- 
pear  during  the  year  1884. — {Nature^  June  21, 1883.) 

The  revision  of  BesseVs  Zones. — ^From  a  review  by  Dr.  Schonfeld  of 
vol.  37  (part  I)  of  the  Konigsberg  Observations  (published  in  1882  by 
Dr.  Luther),  the  following  abstract  is  made :  It  appears  that  it  was  Bes- 
sel's  intention  to  prepare  a  special  volume  on  the  Konigsberg  Zone 
Observations  ( — 15°  to  +  450).  This  he  was  never  able  to  carry  out, 
but  his  introductions  and  remarks  on  the  Berlin  Star  Charts,  and  the 
paper  of  Winnecke  {Ast  Nach.^  1168),  having  showed  the  importance  of 
a  new  reduction,  the  Berlin  Academy,  undertook  the  expense  connected 
with  the  plan,  and  Dr.  Luther  and  Dr.  Euppel  of  the  Konigsberg  Ob- 
servatory commenced  the  work,  the  first  part  of  which  is  now  printed. 

Pages  1-181  of  the  work  contain  a  list  of  about  1,300  zone  stars  in 
which  some  correction  has  seemed  to  be  needed.    The  positions  depend 
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OQ  an  entirely  new  redaction  quite  independent  of  Bessel's.  The  cata- 
lo^e  is  in  tie  zone  form^  and  apparently  the  zero  points  of  the  zones 
are  to  be  made  to  depend  on  new  observations  at  Konigsberg. 

Catalogue  of  Stars  occurring  in  the  Astr.  Nach, — ^Dr.  N.  M.  Kani,  at  one 
time  assistant  at  the  Leyden  Observatory,  has  formed  a  catalogue  of  all 
the  comparison  stars  which  are  contained  in  the  first  66  volumes  of  the 
Astronomische  Nachrichten. 

It  consists  of  three  parts.  Part  I  gives  the  mean  places  for  1855  of  all 
stars  for  which  complete  observations  are  published  (4,890  nambers). 
Part  II  gives  places  which  depend  on  iudependeut  meridian  observations 
combined  with  places  from  catalogues  (240  numbers).  Part  III  contains 
stars  observed  in  one  co-ordinate  only.  Accurate  precessions,  with  sec- 
alar  variations,  epoch  of  observation,  and  observer,  are  also  given.  .It 
appears  from  A.  y.  No.  2548  that  the  MS.  is  deposited  at  the  Leyden 
Observatory. 

Resultados  del  Observatorio  Nacional  Argentino  en  Cdrdoha^B,  A.  Oould. 
vol.  n,  Ohservadones  del  Ano  1872  (Buenos  Aires,  1882,  Ixxviil,  and 
296  pp.  4to). — ^The  greater  part  of  this  splendid  volume  is  taken  up  by 
the  first  installment  of  the  zone  observations  which  were  commenced  at 
Cordoba  on  September  9,  1872,  and  closed  on  August  9,  1875,  during 
which  time  about  105,000  single  observations  were  made.  Of  these  the 
present  volume  contains  about  13,000.  The  zones  comprise  the  part  of 
the  heavens  between  23^  and  80^  south  declination,  and  as  a  security 
against  constant  errors  the  plan  included  the  formation  of  a  more  accu- 
rate catalogue,  containing  a  number  of  stars  from  each  zone  observed 
three  or  four  times  each  with  all  possible  care.  Tl^e^  meridian  circle  was 
constructed  by  Bepsold ;  it  has  a  telescope  of  122"»")  and  a  circle  of 
7X(5nun  diameter,  graduated  to  4'.  All  the  constants  of  the  instrument 
have  been  investigated,  and  the  results  are  all  given  in  the  introduction. 
The  right  ascensions  of  all  the  stars  observed  at  G6rdoba  depend  upon 
those  of  the  United  States  Coast  Survey  Catalogue  of  Fundamental 
Stars  (2d  cd.,  1866)^  with  a  few  slight  modifications ;  the  declinations 
are  deduced  from  nadir  observations,  the  latitude  being  assumed  equal 
to  — 310  25'  15''.0.  The  zones  were  2°  in  width  as  far  as  47^  declination, 
thence  increasing  gradually  with  the  declination ;  they  were  generally 
one  hundred  minutes  long.  The  transits  were  always  observed  by  Dr. 
Gould,  generally  over  three  wires,  and  were  registered  on  a  chronograph, 
while  Sa  assistant  read  off  one  microscope,  which  was  compared  with 
the  other  three  at  the  beginning  and  end  of  the  zone.  Four  hundred 
and  ten  catalogue  and  time  stars  were  observed  in  1872,  and  the  sepa- 
rate and  mean  results  for  1875.0  are  given.  To  this  epoch  the  zone  stars 
are  also  reduced,  and  as  there  is  an  index  to  the  zones  observed  in  1872 
at  the  end  of  the  volume  it  is  very  simple  to  find  any  star  required. — 
(Copemicusy  February,  1883.) 

Uranometria  Argentina. — ^The  following  alphabetical  index  to  the  con- 
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stellations  will,  I  am  sure,  be  found  convenient  by  all  who  use  this 
nranomotry  irequently : 


Constellation. 


Antlia 

Apus 

Aquarias 

Aqoila 

Ara 

Bootes 

C»lam 

Cancer 

Cauis  Major ..  . 
Can  is  Minor.  .. 

Capricorn  OS 

Carina 

Centanras  

Cetns 

Chamseleon 

Circinos 

Colnmba 

Corona  Austrina 

Corvns 

Crater 

Cmx 

Delphinus 

Dorado 


Page. 


187 
134 
205 
220 
147 
234 
174 
233 
196 
231 
202 
140 
150 
209 
134 
145 
183 
178 
213 
213 
155 
231 
146 


Constellation. 


Page. 


Eqnalens 

Eridanns 

Fornax 

Grus 

Hercules 

Horologinm.. 

Hydra 

Hydras 

Indus 

Leo 

Lepus 

Libra 

Lupus 

Mensa 

Microscopium 
Monoceros  ... 

Musca 

Norma 

Octans 

Ophiuchus ... 

Orion 

Pavo ;.. 

Pegasus 


232 

159 
186 
163 
233 
148 
191 
133 
137 
229 
204 
201 
168 
132 
182 
224 
144 
156 
131 
198 
222 
135 
232 


Constellation. 


Phoenix 

Pictor  

Pisces  

Piscis  Auatrinus. . . 

Puppis - 

Pyxis  

Reticulum 

Sagittarius 

Scorpius 

Sculptor 

Scutum 

Serpens 

Sextans 

Taurus 

Telescopium 

IMangulnm    A  n  s 

trale 

Tacana 

Vela 

Virgo 

Volans 


Page. 


157 
149 
227 
189 
170 
190 
149 
178 
175 
184 
219 
217 
226 
230 
l&i 

145 
138 
165 
214 
139 


Zone  Ohservationa  at  the  Observatory  of  Santiago  de  ChUe, — ^From  1855 
to  1860  Moesta  observed  zones  between  — 40°  30'  and  — 46^,  making 
10,200  observations.  These  were  ready  for  printing  in  1866.  Other 
zone  observations  ^pear  to  have  been  made  in  1861  and  1862.  Both 
series  were  to  l)e  printed  at  the  expense  of  the  Government,  according 
to  a  note  in  the  V.  J.  S.  der  Ast  GeselL  1866,  p.  22,  bat  it  is  believed 
these  never  were  printed.  The  ground  is  now  completely  covered  by 
the  catalogue  of  Stone  (1880)  and  the  great  catalogue  and  zones  of 
Gould. 

Eesultate  aua  den  in  Pulkowa  angcstellten  Vergleichungen  von  Frocyon 
mit  benachbarten  Sternen.  Von  Ludwig  Struve^  St.  Petersburg,  1883,  48 
pp.  4to  {M6m.  de  VAcad.  Imp.  des  sciences^  VII.  S6rie). — In  1873  Au- 
wers  showed  that  all  the  measures  of  Procyon  from  neighboring  tele- 
scopic stars  made  up  to  that  date  agreed  well  with  his  circular  elements 
deduced  from  meridian  observations.  Since  then  Procyon  has  been  reg- 
ularly observed  in  Pulkowa,  and  M.  L.  Struve  has  now  utilizedhhe  ob- 
servations for  a  new  determination  of  the  parallax  and  orbit.  In  1852 
M.  Wagner  commenced  with  the  large  transit  instrumelit  to  observe 
the  differences  of  E.  A.  between  Proycon  and  four  stars  fairly  symmet- 
rically situated — 

d  8.7  mag.  P— d=+ 1">  54«.8  +  3'  2&' 

b   .9  mag.  P— 6=+  0°*  24«.6  —1'  30" 

e   .Omag.P— c=— 0°»22".2— 0'44'' 

a  7.2  and  7.5  mag.  P_a=— 0"  42-.6  + 1'  45" 
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Tlie  star  a  is  the  double  star  1 1126,  the  center  being  observed  (the 
distance  is  1''.3).  The  observations  were  reduced  to  1867.0,  the  mean 
proper  motion  of  Procyon  being  taken  from  Auwers'  Fundamental 
Catalogue. 

The  results  were — 

From  P—  d:  r  =  +  (H'.390  ±  0''.055  da=^  1".020  ±  0".140 

From  P— b:  r  = + 0".327  ±  (K'.073  da  =  I'M  01  ±  0".250 

From  P—  c:  tt  ==  +  0''.307  ±  (y'.Oll  da  =  r'.007  ±  0''.489 

From  P—a:  s  =  +  0''.383  ±  0".055  da  =  0^^.444  ±  0.'a22 

where  <(a  is  the  correction  to  the  adopted  semi-diameter  of  the  orbit, 
O".9805.  These  results  were  found  by  comparing  each  observation  of 
Procyon  with  the  single  observations  of  all  the  comparison  stars  taken 
on  the  same  day,  so  that  the  four  results  are  not  independent  of  each 
other.  The  author  next  treats  the  observations  from  1863-68.  which 
had  been  specially  intended  for  a  determination  of  the  parallax,  by 
taking  a  mean  of  the  comparison  stars  observed  on  one  day  and  form- 
ing the  Aa  between  this  mean  and  Procyon.  In  this  way  the  relative 
parallax  of  Procyon  was  found  =  +  0''.299  ±  0''.038,  The  star  a  is 
Bradley  1107  and  has  been  very  frequently  observed  on  the  merid- 
ian. From  all  available  observations  the  proper  motion  was  found  = 
— 0*.00255  dL  0".00030,  and  when  this  was  inserted  in  the  equations  for 
JT  and  da  from  P—a^  r.  was  found  =  +  0".398  ±  0".06l  and  da  =  -f  0".U50 
•f  0".100,  which  results  agree  much  better  than  with  Auwers'. 

Since  1851  Otto  Struve  has  observed  the  differences  of  B.  A.  between 
Procyon  and  the  btars  h  and  c,  but  the  observations  turn  out  to  be  far 
less  accurate  than  might  be  expected,  so  tbat  the  instrument  cannot 
have  been  firmly  fixed  in  E.  A.  The  observations  of  difference  of  dec- 
lination from  the  same  stars  were  specially  intended  to  determine  the 
irregularity  of  the  proper  motion.  Those  from  18ol-'73  were  compared 
by  Auwers  with  his  circular  elements  and  found  to  be  very  much  bet- 
ter represented  under  the  supposition  of  irregular  than  of  uniform 
proper  motion.  The  author  shows  that  the  entire  series  (1851-'82) 
neither  agrees  with  a  uniform  proper  motion  nor  with  Auwers'  orbit. 
The  latter  certainly  gives  smaller  residuals,  but  they  clearly  indicate 
corrections  to  the  elements.  As  Procyon  has  only  described  about 
three-fourths  of  a  revolution  since  1851,  Auwers'  period  had  to  be 
adopted.    The  following  orbit  represents  the  observations  well — 

a  =  +  O'^  6980  ±  0'^  0354 

T  =  1794.  966  ±  OJ.  440 

n  =  90.  02993  ±  Oo  08072  (Auwers). 

The  epoch  agrees  well  with  that  found  by  Auwers,  but  the  semidi- 
ameter  is  much  smaller  than  Auwers'  value,  the  difference  being  seven 
times  greater  than  the  probable  error  of  either  result.  One  of  the  two 
series  of  observations  employed  must  therefore  be  affected  by  systematic 


380  SCIENIIflC   RECORD   FOR    1883« 

errors,  and  it  is  evident  that  this  is  far  more  likely  to  be  the  case  with 
meridian  observations  than  with  the  microQieter  measures.  The  valae 
of  the  semi-axis  in  the  direction  of  the  declination  circle,  found  by  M. 
Strnve,  satisfies  all  the  observations  used  by  Auwers  within  the  limits 
of  errors  of  observation,  while  on  the  other  hand  the  Pulkowa  microme- 
ter measures  clearly  indicate  a  correction  to  Auwers'  value.  As  M. 
Wagner's  observations  do  not  prove  the  necessity  of  altering  the  adopted 
A'alue  of  the  semi-axis  in  the  direction  of  the  parallel,  we  are  led  to  the 
conclusion  that  the  apparent  orbit  of  Procyon  is  an  ellipse,  the  semi-axis 
major  of  which,  parallel  to  the  equator,  is  0'^  979,  wliile  the  semi-axis 
minor  is  0''698.  The  r^al  orbit  must  therefore  be  a  circle,  perpendicu- 
lar to  the  declination  plane  and  forming  an  angle  of  45^^  ^ith  the  line 
of  sight. — {CopernicuSj  November  31, 1883.) 

Spectroscopic  survey  of  tJie  northern  heavens. — Such  a  survey  has  beeu 
begun  at  the  Astrophysical  Observatory  at  Potadam,  the  first  thoroughly 
systematic  work  of  the  kind  since  Secchi,  and  after  him  D'Arrest,  spec- 
troscopically  examined  a  large  number  of  fixed  stars.  Professor  Yogel 
intends  to  prepare  a  complete  spectroscopic  star  catalogue,  and  a  good 
portion  of  the  work  has  already  been  a<MK)mplished.  To  prepare  such 
a  catalogue,  says  Yogel,  is  a  duty* which  the  present  generation  owes  to 
posterity.  The  changes  taking  place  in  the  stars  are  of  especial  interest 
to  us  and  are  of  importance  to  science ;  and  although  it  may  be  con- 
jectured that  changes  in  the  spectra  will  show  themselves  soonest  in 
those  stars  which  have  proceeded  farther  in  their  development,  that  is, 
in  the  red  stars,  yet  this  cannot  be  positively  affirmed  &  priori.  Equally 
with  those  wonderful  spectra  of  the  red  stars,  which  ko  enchant  the 
eye  of  the  observer,  will  changes  take  place  iu  the  course  of  time  in  the 
simple  spectra  of  the  white  and  yellow  stars,  so  that  investigations  of 
as  large  a  number  of  star-spectra  as  possible,  without  limiting  them  to 
particular  classes  of  stars,  are  absolutely  necessary  for  future  researches. 

Dr.  Dun^r,  in  Lund,  has  contemporaneously  begun,  on  the  same  plan, 
the  observation  of  stars  round  the  North  Pole,  so  that  the  work  is  begun 
on  two  sides. 

Professor  Yogel  has  published  part  of  his  investigations — ^the  zone 
between  —  lo  and  -f20o  declination ;  the  second  part,  fipom  -+-20o  to 
-+-40O,  will  quickly  follow.  The  stars  have  been  completely  surveyed 
down  to  the  magnitude  7^,  and  a  large  number  of  smaller  ones  were 
examined  along  with  them;  altogether  they  number  nearly  12,000, 
and  on  an  average  3  stars  were  found  in  a  field  of  view  19'  in  diameter, 
which  were  examined  together. 

Yogel  has,  as  is  known,  arranged  all  tl\e  stars  spectroscopically  in 
three  chief  divisions,  of  which  the  first  is  again  subdivided  into  three 
and  the  others  into  two  subdivisions.  Of  these,  no  stars  belonging  to 
Class  Ic  (in  which  the  hydrogen  line  and  the  line  D  apx>ear  bright)  nor 
to  lib  (in  which,  besides  dark  lines  and  bands,  several  bright  lines  also 
appear)  are  found  in  the  published  zone. 


ASl'RONOMY.  381 

J 

Of  the  4051  stars  particularized  in  the  catalogue,  there  are  349  whose 
spectrum  could  not  be  surely  made  <out.  The  remainder  are  divided 
among  Vogel's  classes  as  follows ;  Class  la,  2155,  Class  lb,  10,  Class 
Ila,  1240,  Class  llla,  288,  Class  III6,  9  stars. 

Among  the  brighter  stars  with  very  beautifully  distinct  spectra  that 
therefore  can  be  seen  with  weaker  powers  may  be  mentioned — 

In  Class  la.  y  Geminorum,  a  Leonis,  /3  Leonis,  a  Ophiuchi,  a  AquildB, 
a  Pegasi. 

In  Class  Ila.  a  Tanri,  a  Bootis,  a  Serpentis,  /3  Ophiuchi,  a  Ophiuchi, 
y  Aquilae,  e  Pegasi. 

In  Class  Ilia,  a  Ceti,  a  Orionis,  d  Virginis,  a  Herculis. — {The  Observ- 
atory,  November,  1883.) 

Photometry  of  stars. — At  the  meeting  of  the  Royal  Astronomical  So- 
ciety, May  11, 1883,  Prof.  C.  Pritchard,  of  Oxford,  gave  an  account  of 
his  recent  expedition  to  Cairo,  and  of  the  work  on  which  he  has  for  the 
last  two  years  been  engaged,  viz,  the  measurement  of  the  magnitude 
of  the  stars  visible  to  the  naked  eye  from  the  pole  to  the  equator,  in- 
cluding at  present  all  those  brighter  than  the  fifth  magnitude.  This 
work  is  now  complete.  He  found  that  at  Oxford,  Laplace's  law  of  altera- 
tion of  a  star's  light  as  measured  in  magnitude — according  to  the  secant 
of  the  star's  zenith  distance— did  not  hold  good  for  zenith  distances  ex- 
ceeding 65^,  and  that  for  stars  at  lower  altitudes  the  alterations  in  ap- 
parent magnitude  were  conflicting  and  not  satisfactory.  For  the  pur- 
pose of  accurately  investigating  the  eflfect  of  atmospheric  extinction  of 
light  under  better  circumstances,  he  chose  the  climate  of  Upper  Egypt, 
where  the  atmosphere  is  uniform  and  stable,  as  the  proper  locality  for 
Tepeskting  the  Oxford  observations,  and  rendering  the  research  com- 
plete. A  duplicate  set  of  instruments  was  left  at  Oxford  in  charge  of 
the  senior  assistant,  who  observed  the  same  stars,  with  Professor  Prit- 
chard at  Cairo.  The  results  of  both  sets  of  observations  are  embodied 
in  the  formulsB — 

Atmospheric  absorption 

At  Cairo     =  0.187  x  Sec.  Z.D.  in  magnitude. 
At  Oxford  =  0.253  x  Sec.  Z.D.  in  magnitude. 

Thus  the  whole  effect  of  the  atmosphere  at  Cairo  is  to  diminish  the 
brightness  of  stars  seen  in  the  zenith  by  about  two-tenths  of  a  magni- 
tude, and  at  Oxford  by  about  one- fourth  of  a  magnitude.  At  an  altitude 
of  about  30^,  the  stars  at  Cairo  will  be  brighter  than  in  England  by 
about  one-fifth  of  a  magnitude,  and  consequently  many  more  faint  stars 
are  just  visible  at  Cairo  than  can  be  seen  at  Oxford. — {Science.) 

Professor  Pritchard  has  printed  the  photometric  observations  at  Ox- 
ford, of  which  the  Cairo  observations  form  a  part,  in  the  memoirs  of  the 
Boyal  Astronomical  Society,  but  the  volume  has  not  reached  America 
at  the  time  of  writing. 
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DOUBLE  STARS. 

Sydney  doudlestar  results,*^ An  important  contribation  to  oar  knowl- 
edge of  the  sonthem  heavens  has  been  made  by  Mr.  HusselPs  publication, 
in  a  very  compact  little  volame,  of  the  measures  of  doable  stars  made 
at  the  Sydney  Observatory  from  1871  to  1881.  The  catalogue  comprises 
remeasures  of  about  746  of  Herschel's  stars  and  measures  of  350  new 
doubles,  the  whole  representing  some  15,000  measures  of  angle  and  dis- 
tance. Of  the  new  pairs,  nine  are  separated  by  less  than  one  second  of 
arc,  and  sixty-six  by  less  than  five  seconds.  The  search  for  new  pairs 
has,  however,  been  merely  incidental  to  Mr.  Russell's  main  object,  the 
examination  of  Sir  John  Herschel's  Gape  list  between  34^  south  and  the 
Pole,  a  work  the  more  important  and  valuable  that  no  measures  of  any 
large  numbers  of  these  stars  have  been  published  since  the  appearance 
of  that  catalogue.  Mr.  Eussell,  however,  remarks  that  though  only  an 
evening  now  and  then  was  devoted  to  the  search  for  new  objects,  the 
number  recorded  might  easily  have  been  doubled  had  he  adopted  the 
same  limit  of  distance  as  Sir  John  Herschel.  Only  a  few  of  the  new 
stars  have  been  repeatedly  measured  3  but  of  these  several  show  signs 
of  motion. 

Mr.  Eussell  gives  lists  of  objects  in  which  his  results  differ  from  Sir 
John  Herschel's.  Thus  in  46  eases  he  failed  to  find  doubles  where  Her- 
schel has  recorded  them,  owing,  probably,  in  many  cases,  to  errors  in 
the  Gape  Gatalogue,  and  in  seventeen  other  instances  finds  easy  doub- 
les in  fields  which  Herschel  examined  without  seeing  any.  Of  these, 
one  of  the  most  striking  is  h  4909,  a  group  of  five  stars  which  Herschel 
described  with  great  particularity,  and  which  now  shows  a  sixth  within 
the  pentagon  formed  by  the  others,  and  as  bright,  as  three  of  the  ex- 
terior stars.  Of  stars  which  show  real  or  supposed  change  since  Her- 
schel's observations,  jp  or  6  Eridani  seems,  from  the  later  measures,  not 
to  be  a  binary,  as  these  observations  plot  into  a  straight  line  as  if  the 
preceding  star  had  a  separate  proper  motion.  The  doubles  r  ^nd  n 
Lupi  both  seem  to  show  motion ;  for  whilst  Herschel  found  y  easily 
separated  and  tc  excessively  difficult,  Mr.  Eussell  has  always  failed  to 
divide  the  former,  whilst  the  latter  is  now  an  easy  object. 

The  observations  up  to  1874  were  made  with  a  fine  7J-inch  refractor 
by  Merz,  the  powers  ordinarily  used  being  159  and  330.  Since  then  an 
llj-inch  refractor  of  12J  feet  focus  by  Schroder  has  been  used,  with 
powers  from  100  to  1500,  800  being  employed  for  all  difficult  objects. 

Mr.  Eussell  indicates  the  date  of  the  observations  in  an  unusual  man- 
ner, three  columns  being  given  with  the  *'  day  of  the  month,"  *'  mouth 
of  the  year,"  and  "  year  in  the  nineteenth  century,"  a  decidedly  less 


*  Eesnlts  of  doable  star  measures,  made  at  the  Sydney  Observatory,  New  South 
Wales,  1871  to  1881,  nnder  the  direction  of  H.  C.  Russell,  B.  A.,  F.  R.  A.  S.,  Govera- 
ment  Astronomer  for  New  South  Wales. 
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conveuient  method  than  the  usual  one  of  giving  the  year  and  fraction 
of  a  year. — (B.  W.  Maunder  in  The  Observatory^  February,  1883.) 

Harvard  College  Observatory  measures  of  double  stars, — "Micrometric 
measurements  of  double  stars"  in  vol.  ^ii,  part  i,  of  ^^ Annals  of  the 
Astronomical  Observatory  of  Harvard  College."  This  is  a  catalogue 
of  measures  of  about  350  stars  in  upwards  of  one  thousand  sets,  made 
with  the  15-inch  refractor  at  Harvard  College,  chiefly  in  the  years  1866- 
1872,  under  the  direction  of  Professor  Winlock,  but  including  a  few 
obtained  by  the  Bonds,  and  by  Mr.  Waldo,  which  have  previously  ap- 
peared in  tlie  Proceedings  of  the'  American  Academy  of  Arts  and  Sci- 
ences, and  in  the  Astro7U>mische  Nachrichten.  The  catalogue  includes 
nearly  all  the  more  interesting  binaries  and  many  difQcult  objects.  In 
addition,  Professor  Pickering  publishes  a  list  of  179  double  stars  dis- 
covered at  Harvard  College  Observatory,  some  of  which  have  been  in- 
dependently detected  by  Mr.  S.  W.  Bumham ;  these  were  found  to  a 
considerable  extent  during  an  exploration  of  the  southern  heavens, 
occasionally  instituted  in  the  intervals  of  other  observations.  In  the 
cases  of  some  of  the  principal  revolving  doubles  the  measures  extend 
to  the  year  1876. 

Milan  Observatory  measures  of  double  stars. — •^  Measures  of  the  prin- 
cipal double  stars  in  rapid  orbital  motion,"  made  in  t^e  years  1875-1882, 
with  the  Merz  refractor  of  the  Observatory  of  Brera,  Milan,  by  Pro- 
fessor Schiaparelli— an  important  series  of  results  which  will  be  most 
welcome  to  those  who  are  enga^ged  in  the  investigation  of  double  star 
orbits,  since,  in  most  cases,  there  are  measures  later  than  any  others 
available  at  the  present  moment. — {Nature.) 

A  second  very  extensive  and  important  series  of  measures  of  double 
stars  made  ^Chicago  has  been  published  by  Mr.  Burnham  in  the 
memoirs  of  the  Koyal  Academy  of  Sciences.  This  is  printed  too  late 
for  detailed  mention  here,  but  it  may  be  said  that  this  and  its  preced- 
ing x)aper  represent  more  and  better  work  than  has  ever  before  been 
done  in  the  same  time  and  under  like  conditions. 

THE  SUN. 

The  eclipse  of  1882. — ^At  the  present  time,  when  interest  is  chiefly 
drawn  toward  the  labors  of  the  astronomers  who  observed  the  eclipse 
of  the  sun  May,  188'"^,  from  the  small  islands  in  the  Pacific  Ocean,  the 
results  of  the  eclipse  of  May  17, 1882,  obtained  in  Egypt,  have  especial 
significance.  These  were  briefly  stated  by  Dr.  Schuster  at  a  late  meet- 
ing of  the  Boyal  Astronomical  Society.  During  the  progress  of  the 
eclipse  three  photographic  instruments  were  at  work;  one  took  pho- 
tographs of  the  corona  itself;  a  second  was  a  photographic  camera 
with  a  prism  placed  in  front  of  it,  that  is,  a  spectroscope  without  a  col- 
limator; and  the  third  was  a  complete  spectroscope.  Photographs 
were  obtained  in  all  three  instruments.    The  direct  photographs  of  the 
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corona  indicate  its  variations  from  eclipse  to  eclipse,  a  matter  of  mach 
importance  in  solar  physics. 

If  the  photographs  taken  during  eclipses  in  the  past  twenty  years 
are  compared  with  each  other,  it  will  be  seen  that  the  corona  varies  in 
a  regular  way  with  the  state  of  the  suu's  surface,  alth6ugh  there  are 
irregular  minor  charges.  At  the  sun-spot  minimum  the  corona  is  much 
more  regular  than  at  the  maximum.  At  the  minimum  there  is  a  large 
equatorial  extension,  and  near  the  solar  poles  a  series  of  curved  rays. 
At  the  maximum  there  is  practically  no  regularity  at  all;  the  long 
streamers  go  up  sometimes  in  one  direction  and  sometimes  in  another ; 
and  this  last  year  near  the  sun-spot  maximum  there  was  absolutely  no 
symmetry  in  the  appearance  of  the  corona.  The  transparency  of  the 
streamers  was  most  striking.  One  streamer  cau  sometimes  be  traced 
through  another,  showing  that  the  matter,  whatever  it  is,  must  be  very 
thin.  The  rifts  start  from  the  solar  surface  in  an  entirely  irregular 
way,  with  a  tendency  very  often  toward  the  tangential  direction  at  the 
lower  parts  of  the  rifts.  The  photographs  extend  about  a  diameter 
and  a  half  from  the  sun's  limb,  and  a  comet  appears  on  the  plates  about 
a  solar  diameter  and  a  half  from  the  sun's  center.  It  must  have  been 
very  bright,  as  it  appears  clearly  in  the  photographs.  Measurements 
seem  to  indicate  a  small  shift  in  its  position  during  the  interval  be- 
tween the  first  photograph  and  the  last. 

Turning  now  to  the  photographs  taken  with  the  camera  and  prism 
in  front — an  instrument  which  gives  an  image  of  the  prominences  as  oft- 
repeated  as  there  are  rays  in  the  prominence — the  plates  employed 
were  sensible  to  the  infrared  as  well  as  \iolet  rays.  One  prominence 
gave  a  great  number  of  lines  in  the  ultra-violet.  The  fact  wa^  brought 
out  in  this  eclipse,  that  the  brightest  lines  in  the  promioances  are  due, 
not  to  hydrogen,  but  to  calciam.  Besides  these  and  the  hydrogen -lines, 
there  is  the  line  D3  in  the  yellow,  and  the  C  line  of  hydrogen  in  the  red, 
and  also  a  photograph  of  two  promiuence-lines  in  the  ultra-red.  In  ad- 
dition to  the  prominences,  there  are  visible  in  the  photographs  certain 
short  rings  round  the  moon,  which  mean  that  at  these  places  the  light 
sent  out  by  the  gaseoas  part  surrounding  the  moon  is  not  confined  to 
the  prominences.  It  is,  as  would  be  expected,  the  green  coronal  line 
which  chiefly  corresponds  to  one  of  those  rings.  This  green  line,  K 
1474,  is  a  true  coronal  line,  and  is  only  very  faintly  traceable  in  one  of 
the  prominences. 

In  considering  the  results  obtained  with  the  complete  spectroscope, 
it  is  a  striking  fact  that  some  of  the  lines  cross  the  moon's  disk,  and 
especially  the  two  lines  H  and  K.  This  proves  that  the  calcium-lines 
JS*  and  K  were  so  strong  in  the  prominences  that  the  light  was  scattered 
in  our  atmosphere  and  reflected  right  in  front  of  the  moon. 

The  prominence-lines  are  very  numerous ;  thirty  such  lines  appear  in 
the  photograph.    The  hydrogen-lines  are  there,  including  those  in  the 
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nltra-Tiolet  photographed  by  Dr.  Huggins ;  also  H  and  iT,  and  other 
caleium-lines ;  and  still  others,  chiefly  unknown. 

Close  to  the  sun's  limb  we  can  only  trace  a  continuous  spectrum,  a 
very  strong  one,  going  up  to  about  a  quarter  of  a  solar  diameter.  The 
photographs  bear  out  the  distinction  between  the  inner  and  the  outer 
corona,  the  former  being  much  stronger  in  light.  The  boundary  at 
which  this  continuous  spectrum  ends  corresponds  to  the  extension  of 
the  inner  corona.  The  continuous  spectrum  is  stronger  on  the  side 
where  the  prominences  are  weaker.  In  the  corona  we  first  of  all  see  a 
very  faint  continuous  spectrum,  and  in  that  continuous  spectrum  one 
can  trace  at  O  the  reversal  of  the  dark  Prauenhofer  lines.  In  addition, 
a  series  of  faint  true  corooal  lines  can  be  traced  in  the  outer  regions  of 
the  corona.  We  have  not  traced  any  known  substances  in  the  solar 
corona.  The  greater  number  of  the  prominence-lines  in  the  ultra-violet 
are  also  unknown,  but  they  seem  to  be  present  in  Dr.  Huggins's  photo- 
graph of  the  spectrum  of  a  Aquilse. — {Nature.) 

The  total  solar  eclipse  of  May  Id,  1883.— The  U.  S.  S.  "  Hartford,''  which 
sailed  from  Gallao,  Peru,  March  22,  with  the  American  and  English 
astronomers  on  board,  arrived  at  Caroline  Island  April  20,  sixteen  days 
before  the  date  of  the  eclipse.  The  island  is  in  reality  a  chain  of  small 
islands  of  coral  formation,  encircling  a  lagoon,  the  length  of  the  in- 
closure  being  about  seven  miles  and  a  half,  and  the  breadth  one  mile 
and  a  half.  The  land  is  low,  but  supports  an  excellent  growth  of  grass 
and  other  vegetation,  inclading  a  number  of  cocoanut  trees.  There  are 
no  permanent  inhabitants;  but  the  island  is  leased  by  an  English  flxm 
which  deals  in  guano,  cocoanuts,  and  other  products  of  this  and  similar 
Pacific  islands.  An  agent  of  this  firm  visits  the  island  occasionally 
and  superintends  the  work  of  those  employed.  Seven  persons  were 
found  living  on  the  island  for  the  time  being,  having  been  brought  there 
from  Tahiti  two  months  before.  These  were  four  men,  one  woman,  and 
two  children.  There  were  two  large  frame  houses  in  excellent  condition, 
besides  several  smaller  houses  which  furnished  comfortable  accommo- 
dations for  the  party,  and  also  for  the  French  astronomers,  who  arrived 
two  days  later  in  the  ^^Eclaireur."  The  latter  party  was  composed  of 
the  following  scientific  men:  M.  Janssen,  of  Meudon;  M.  Tacchini,  of 
Kome;  M.  Palisa,  of  Vienna,  formerly  of  Pola;  M.  Trouvelot,  of  Meu- 
don,  formerly  of  Cambridge,  Mass.;  and  M.  Pasteur,  photographer,  also 
of  Meudon. 

The  landing  of  the  heavy  cases  containing  the  instruments  was  ac- 
complished with  difficulty,  as  even  (he  ship's  small  boats  could  not  come 
within  several  hundred  feet  of  the  shore,  which  was  composed  of  rough 
coral  rock.  The  cases  were  taken  from  the  boats  by  men  standing  in 
about  two  feet  of  water,  and  carried  to  the  shore,  thence  across  several 
hundred  feet  of  coral  rock  to  the  land,  and  about  a  quarter  of  a  mile 
farther  to  the  site  selected  for  the  observations.  After  the  completion 
H.  MiH.  69 25 
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of  the  landing,  the  men-of-war  steamed  away  to  Tahiti,  leaving  selected 
members  of  their  companies  to  assist  in  the  work.  The  American  party 
was  favored  with  the  help  of  Messrs.  Qualtroagh,  Dixon,  Fletcher,  and 
Doyle,  officers  of  the  ^^  Hartford,"  and  of  ten  seamen. 

The  two  weeks  preceding  the  eclipse  were  occapied  in  mounting  the 
instraments  and  in  other  preparations.  Pendulnm  observations  daring 
this  time  were  made  by  Messrs.  Preston  and  Brown,  under  instructions 
from  the  United  States  Coast  and  Geodetic  Survey.  The  weather  was 
in  general  pleasant,  though  there  was  one  severe  rain-storm,  and  nearly 
every  day  there  were  flying  clouds  with  slight  showers,  as  is  not  unusual 
in  the  region  of  the  trade-winds.  The  wind  was  usually  strong,  and  blew 
steadily  from  a  direction  varying  from  north  to  east,  but  never  south  of 
east,  though  the  island  is  in  the  heart  of  the  southeast  trade  region. 
Eight  inches  of  rain  fell  during  the  seventeen  days  which  the  party 
spent  on  the  island,  more  than  half  of  this  in  one  storm  on  May  4. 

The  weather  on  the  morning  of  May  6  was  cloudy  and  threatening, 
but  after  several  showers  the  sky  cleared  shortly  before  the  time  of  first 
contact,  and  remained  clear  the  remainder  of  the  day,  with  rapidly  mov- 
ing clouds.  One  of  these  partially  concealed  the  corona  for  about  twenty 
aeconds  in  the  first  minute  of  totality,  and  the  sun  was  wholly  in  a  cload 
soon  after  the  close  of  totality ;  but  the  observations  were  not  interfered 
with^  though  there  was  at  all  times  haze  in  the  atmosphere. 

The  observations  planned  were  carried  out  successfully,  with  results 
^hich  will  be  given  in  full  detail  in  the  official  report  of  the  expedition. 
A  summary  of  these  results  can,  however,  be  given  at  the  present  time. 
Professor  Holden  swept  for  intramercurial  planets,  but  none  existed  in 
the  region  examined.  Spectroscopic  observations  were  made  by  Dr. 
Hastings  and  Messrs.  Bockwell,  Brown,  and  Upton,  with  interesting 
results.  Dr.  Hastings  had  devised  a  spectroscope  by  which  the  spectra 
of  two  opposite  sides  of  the  sun  were  brought  into  juxtaposition,  and 
could  be  examined  simultaneously.  This  instrument,  which  was  attached 
to  a  6^-inoh  equatorial,  was  used  especially  to  note  the  changes  in  the 
appearance  of  the  1474  line  on  the  preceding  and  following  limbs  of  the 
6un  as  the  eclipse  progressed.  At  the  beginning  of  totality  the  1474  line 
extended  to  a  height  of  about  12'  on  the  eastern  limb  of  the  sun,  while  on 
the  western  limb  it  was  faint,  and  not  more  than  4'  in  height.  As  the 
eclipse  progressed,  the  lines  changed  relatively,  becoming  sensibly  equal 
at  mid-eclipse,  and  the  conditions  at  the  close  of  totality  being  the  reverse 
of  those  at  the  beginning.  This  change  was  many  times  greater  than  any 
change  due  to  the  moon's  motion,  and  is  regarded  by  Dr.  Hastings  as 
conclusive  proof  that  the  outer  corona  is  mainly  due  to  diffraction.  The 
<lark  D  lines  were  seen  in  the  corona,  and  the  bright  hydrogen  and  mag- 
nesium lines  by  several  observers.  The  relative  height  and  brightness 
of  the  coronal  rings  seen  in  an  integrating  spectroscope  were  estimated. 

The  duration  of  totality  was  five  minutes  twenty -five  seconds.  The 
corona  was  bright,  and  characterized  by  five  well-defined  streamers,  a 
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careful  sketch  of  which  was  made  by  Dr.  Dixon.  The  azimnths  of  the 
shadow-friDges  at  the  beginning  and  end  of  totality  were  obtained,  and 
their  distances  from  each  other  estimated.  The  meteorological  obser- 
vations made  by  Mr.  Upton  showed  a  slight  bat  well-defined  rise  in 
barometric  pressure,  a  rise  in  humidity,  and  a  fall  in  temperature.  The 
temperature  reached  the  values  given  at  night,  while  the  radiation  ther- 
mometers indicated  that  the  receipt  of  heat  by  the  earth  was  almost 
wholly  checked.  The  direction  and  velocity  of  the  wind  were  nnchanged 
daring  the  time  of  the  eclipse. 

The  photographs  obtained  by  Messrs.  Lawrence  and  Woods,  the  Eng- 
lish members  of  the  party,  who  were  assisted  by  Mr.  Qualtrough,  of  the 
Hartford,  include  a  series  of  negatives  of  the  corona  to  its  outer  limits, 
and  also  of  the  coronal  spectrum.  The  latter  contains  a  few  bright  lines, 
but  not  as  many  as  were  obtained  by  the  same  observers  in  Egypt  a  year 
ago.  The  phenomenon  of  reversal  of  the  Frauenhofer  lines  was  also  suc- 
cessfully photographed. 

The  ^^Hariford"  returned  to  Oaroline  Island  on  the  8th  of  May,  and  on 
the  9th  sailed  for  Honolulu,  which  was  reached  on  the  30th;  a  stop  of 
four  days  having  been  made  at  Hilo,  Hawaii,  to  allow  a  visit  to  the  vol- 
cano of  Kilauea.    The  party  reached  the  United  States  June  11. 

Mr.  J.  Janssen,  the  leader  of  the  French  expedition  which  visited 
Caroline  Island  to  observe  the  solar  eclipse  of  May  6,  has  made  a  report 
to  the  French  Academy  of  Sciences,  which  is  published  in  full  in  the 
BuUetin  hebdomadaire  de  VAasaciaiian  seientifigue^  I7o.  181.  It  contains, 
first,  an  interesting  account  of  the  voyage  to  Caroline  Island,  and  a 
brief  description  of  the  island,  with  the  difficulties  encountered  in  land- 
ing the  instruments ;  then  follows  a  statement  of  the  instrumental  outfit 
and  the  plan  of  observations.  The  search  for  intra-mercurial  planets 
was  assigned  to  Messrs.  Palisa  and  Trouvelot.  The  former  used  an  equa- 
torial of  0.16  m.  aperture,  having  a  short  focus  and  a  large  field;  the 
latter  was  provided  with  an  equatorial  of  the  same  size,  which  had  a 
finder  of  0.08  m.  aperture,  thus  giving  the  observer  two  telescopes. 
The  finder  had  a  field  of  4P.5j  and  was  nsed  in  examining  the  region  in 
the  vicinity  of  the  sun,  while  the  larger  instrument  was  intended  to 
give  the  position  of  any  strange  object  that  might  be  noted  by  means 
of  its  position-circles.  In  order  to  avoid  the  necessity  of  reading  the 
circles,  an  attachment  was  made  to  both  right  ascension  and  declination 
circles,  by  which  fine  marks  could  be  made  upon  the  circles  and  verniers 
by  the  observer's  assistants,  and  the  corresponding  readings  determined 
at  leisure.  The  finder  was  also  furnished  with  a  reticule  containing 
cross-threads,  and  a  position-circle  for  use  in  noting  the  appearance  of 
the  corona,  to  the  drawing  of  which  Mr.  Trouvelot  gave  a  portion  of  the 
time  of  the  local  phase. 

The  search  for  intra-mercurial  planets  was  also  conducted  by  the  aid 
of  photographic  apparatus,  which  Mr.  Janssen  thus  describes : 

'^  At  my  order,  Mr.  Gauthier  had  prepared  an  equatorial  mounting 
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with  an  hoar-axis  two  meters  long,  carrying  a  strong  and  large  plat- 
form, upon  which  were  fastened  the  following  photographic  apparatus : 
a  large  camera  having  a  lens  of  eight  inches  (0.21  m.),  made  by  Darlot, 
giving  a  fleld  of  2(P  of  25o  (plate  of  0.40  m.  by  0.50  m.),  and  designed 
for  photographing  the  cprona  and  the  region  aboat  the  snn  with  reference 
to  the  stars  there  found.  A  second  camera,  with  a  Darlot  lens  of  six 
inches  (0.16  m.)  giving  a  field  of  26o  to  35©  (plate  of  0.30  m.  by  0.40  m.), 
for  the  same  parpose ;  and  a  very  fine  apparatus  by  Steinheil  for  study- 
ing the  corona.  A  second  mounting  carried  several  cameras  with  lenses 
of  four  inches  (0.10  m.),  giving  a  great  amount  of  light,  and  designed  to 
determine  by  very  sensitive  plates  what  are  the  limits  of  the  corona — 
an  apparatus  of  great  light-power,  the  exposure  lasting  dtiring  the  whole 
of  totality.'' 

For  spectrum  analysis  the  following  apparatus  was  employed :  ^'A 
[reflecting]  telescope  of  0.50  m.  aperture,  having  a  very  short  focus 
(1.60  m.),  and  supplied  with  a  direct- vision  spectroscope  of  ten  prisms; 
the  slit  of  the  spectroscope  could  be  placed  at  different  position-angles, 
and  rapidly  opened  or  closed  at  the  pleasure  of  the  observer.  An  ex- 
cellent finder,  supplied  with  a  reticule,  was  placed  near  the  spectroscope, 
and  distant  from  it  by  such  an  amount  tl^at,  when  one  eye  had  fixed 
upon  some  point  of  the  corona  in  the  finder,  the  other  could  obtain  the 
spectroscopic  analysis  of  this  point"  There  were  also  attached  to  this 
telescope  a  bi-quartz  polariscope  by  Prazmowski,  and  a  spectroscope  for 
showing  Bespighi's  rings.  A  spare  mirror  of  0.40  m.  diameter  was  carried 
as  a  reserve,  but  was  not  bi ought  into  use,  as  by  great  care  the  first 
was  kept  uninjured,  in  spite  of  the  frequent  rains  and  the  moist  climate. 

Mr.  Janssen  gives  the  following  condensed  report  of  his  ownobservlh 
tions,  drawn  up  immediately  after  the  observations,  in  accordance  with 
the  plan  by  which  all  the  observers  of  the  party  were  governed : 

^<  My  observations  were  of  two  classes — optical  and  photographic  The 
optical  observations  were  principally  designed  to  determine  whether  the 
coronal  spectrum  consists  of  a  continHOus  spectrum  as  a  background 
with  bright  lines,  or  if  the  Frauenhofer  lines  exist  there  generally  (an 
investigation  made  especiaUy  with  regard  to  the  question  of  ultra-aolar 
cosmic  substances).  In  1871 1  had  announced  that,  besides  the  hydro- 
gen lines,  I  had  established  in  the  spectrum  of  the  corona  the  presence 
of  the  D  line  and  of  several  others. 

'^In  the  present  eclipse  I  proposed  especially  to  solve  this  question. 
By  means  of  the  optical  arrangements  above  described,  I  have  been 
able  to  determine  that  the  basis  of  the  coronal  spectrum  is  composed  of 
the  complete  Frauenhofer  spectrum.  The  principal  lines  of  the  solar 
spectrum,  especially  D,  &,  U,  etc.,  were  detected  so  surely  that  there  can 
be  no  possible  doubt  of  this  fact.  I  recognized,  perhaps,  a  hundred 
lines. 

^^I  recognized  this  composition  of  the  spectrum,  particularly  in  the 
lower  or  most  brilliant  portions  of  the  corona,  but  not  to  an  equal  degree 
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at  the  same  distance  from  the  moon's  limb.  The  details  of  this  will  be 
given  and  discussed  at  a  fntnre  time. 

'^I  studied  also  the  rings  of  Ecspighi.  The  rings  did  not  appear  uni- 
form about  the  moon's  liffib,  but  presented  peculiarities  of  structure, 
which  will  be  especially  discussed  in  their  relation  to  the  question  of 
the  Frauenhofer  lines. 

*^I  studied  also  polarization,  but  devoted  to  it  only  a  few  moments, 
using  the  excellent  biqnartz  polariscope  of  Prazmowski.  The  polariza- 
tion was  very  well  defined,  and  possessed  characteristics  already  rec- 
ognized. 

^^  Before  the  observations,  I  made  a  preliminary  examination  of  the 
corona  with  the  naked  eye,  and  with  an  excellent  telescope  by  Praz- 
mowski. This  examination  was  for  the  purpose  of  guiding  me  in  the 
subsequent  observations. 

*' All  these  studies — study  of  shape,  spectrum  analyses,  Respighi's 
rings,  polarization — were  combined  with  a  view  of  solving  the  question 
of  extra-solar  cosmic  substances.  We  think  that  the  discovery  of  the 
complete  Frauenhofer  spectrum  in  that  of  the  corona  considerably  ad- 
vances this  question. 

^'  Photography. — ^Two  great  instruments,  containing  eight  cameras,  had 
been  prepared  for  studying  the  question  of  intra-mercurial  planets,  and 
that  of  the  shape  and  extension  of  the  corona.  With  regard  to  heavenly 
bodies  in  the  vicinity  of  the  sun,  these  photographs  will  require  a  minute 
examination ;  but  with  respect  to  the  corona,  it  can-  be  said  that  the 
great  power  of  several  of  the  lenses  used — that  of  eight  inches  (0.21  m.) 
and  that  of  six  inches  (0.16  m.) — and  also  the  length  of  exx>osure,  per- 
mitted us  to  prove  that  the  corona  has  an  extension  very  much  greater 
than  that  shown  by  optical  examination,  either  with  the  naked  eye  or 
in  my  telescope. 

"  Several  of  our  large  photographs  of  the  corona  have  great  distinct- 
ness. They  show  important  details  of  structure  which  ought  to  be  dis- 
cussed. The  shape  of  the  corona  was  absolutely  constant  during  the 
whole  duration  of  totality." 

The  reports  of  Messrs.  Tacchini,  Palisa,  and  Trouvelot  are  not  given, 
bat  are  alluded  to  in  the  discussions  of  the  results  of  the  observations 
which  next  follow.  Mr.  Janssen  regards  it  quite  improbable  that  any 
intra-mercurial  planets  exist,  on  account  of  the  negative  testimony  given 
by  Mr.  Palisa,  combined  with  that  of  Professor  Holden  of  the  American 
party.  Mr.  Trouvelot^s  conclusion  is  less  decisive,  but  the  observer 
wished  to  re  examine  the  region  of  the  sky  before  coming  to  a  final  con- 
clusion.* 

*  Mr.  Tronyelot  obaerred,  near  the  close  of  totality,  a  star  which  he  describes  as 
**  bright,  and  of  a  pronoonoed  red  color ; "  but,  by  some  misunderstanding,  Its  true  po- 
sition was  not  recorded  by  the  special  attachments  to  the  circles  above  described. 
Its  position,  therefore,  cannot  be  determined,  nor  the  question  of  U»  identification  be 
positively  settled.  The  observer  announces  ( CompUfi  rendmt,  September  17)  that  he  has 
ie-6xamined  the  region,  and  ttndt  no  star  of  the  corresponding  magnitude  and  color 
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The  aathor  adds,  '^  When  we  consider  that  the  bodies  discovered  by 
Professor  Watson  in  1878  can  be  identified,  within  the  limits  of  error  to 
which  the  method  employed  by  that  astronomer  is  liable,  with  two  stars 
in  Cancer,*  we  arrive  at  the  conclusion  that  it  is  to  day  extremely  im- 
probable that  there  exists  one  or  more  planetary  bodies  of  any  impor- 
tance between  Mercury  and  the  sun.  Our  photographs,  although  not 
yet  completely  examined,  seem  to  lead  to  the  same  conclusion." 

The  duration  of  totality  was  found  by  Mr.  Trouvelot  to  be  5™  24My 
by  Mr.  Tacchini  to  be  6»  23». 

On  the  subject  of  the  corona,  Mr.  Janssen  thus  writes : 

*<  The  corona. — Mr.  Tacchini's  report  shows  that  this  skillful  astronomer 
made  remarkable  observations  at  Caroline  Island,  especially  with  regard 
to  the  analogy  between  the  composition  of  the  spectrum  of  certain  parts 
of  the  corona  and  the  spectrum  of  comets.  It  was  part  of  my  plan  to 
examine  this  correspondence,  as  is  shown  by  a  note  drawn  up  by  me 
long  before  the  eclipse,  and  which  I  read  to  my  colleagues  when  we 
compared  our  respective  reports.  It  is  a  matter  which  ought  to  be 
verified  with  the  greatest  care  in  future  eclipses.  However,  I  leave  to 
Mr.  Tacchini  the  task  of  developing  his  observations. 

^^  It  will  be  seen  from  my  report  that  the  principal  object  of  my  obser- 
vations was  to  decide  one  point  of  the  composition  of  the  spectrum  of 
the  corona  which  has  always  seemed  to  me  very  important,  viz,  whetlier 
the  light  of  the  corona  contains  an  important  proportion  of  solar  light. 
The  result  surpassed  my  expectation  in  this  matter.  The  Frauenhofer 
spectrum,  so  complete  as  I  witnessed  it  at  Caroline  Island,  proves  that, 
without  denying  that  a  certain  part  is  due  to  dif&action,  there  exists  in 
the  corona,  and  especially  in  certain  parts  of  the  corona,  an  enormous 
quantity  of  refracted  light ;  and  as  we  know,  besides,  that  the  coronal 
atmosphere  ia  very  thin,  it  must  be  that  in  these  regions  cosmic  matter 
exists  in  the  condition  of  solid  corpuscles,  in  order  to  exjjiain  this  abun- 
dance of  reflected  solar  light. 

<<  The  more  we  advance,  the  more  we  perceive  the  complex  nature  of 
the  regions  in  the  immediate  vicinity  of  the  sun ;  and  it  is  only  by  per- 
sistent and  very  varied  observations  and  an  exhaustive  discussion  of 
these  observations  that  we  can  arrive  at  an  exact  knowledge  of  these 
regions.  The  great  eclipse  of  1883  has  allowed  us  to  take  a  step  for- 
ward. 

^^Photography  of  the  corona, — ^The  result  of  the  studies  of  the  photo- 

in  the  vicinity  of  the  Approximate  position  which  he  was  able  to  assign  to  it ;  '*  al- 
though/' he  adds,  **  the  absence  of  a  red  star  as  bright  as  that  which  I  observed  in 
the  eclipse  seems  quite  naturally  to  lead  to  the  oonclusion  that  the  body  in  question 
is  no  other  than  an  intra-mercurial  planet;  yet,  as  the  most  necessary  elements,  such 
as  the  position  and  a  disk  or  a  sensible  phase,  are  wanting  in  my  obserration,  I 
think  I  ought  to  suspend,  for  the  present,  my  conclusions  upon  the  probable  natore  of 
the  body." 
*  First  pointed  out  by  Dr.  C.  H.  F.  Peters,  AtU  ^Tack.,  2253  and  2254. 
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graphs  will  be  given  later ;  for  they  require  a  thoroagh  examinatioD 
since  they  record  many  most  interesting  phenomena.  I  will  simply  say, 
at  present,  that  these  photographs  show  a  corona  more  extended  than 
that  given  by  telescopic  examination,  and  that  the  phenomena  appeared 
well  defined  and  steady  daring  the  duration  of  totality. 

•^Luminous  inteTisity  of  the  corona, — I  had  prepared  a  photometric 
measure  by  photography  of  the  luminous  intensity  of  the  corona.. 
This  experiment  showed  that  at  Caroline  Island  the  illumination  given 
by  the  corona  was  greater  than  that  of  the  full  moon.  The  exact  num- 
bers will  be  given  later.  It  should  be  noted  that  this  is  the  first  time 
that  an  exact  measure  of  the  luminous  intensity  of  this  phenomenoik 
bas  been  made." 

The  remainder  of  the  report  gives  an  account  of  the  return  journey 
of  the  members  of  the  expedition.  They  visited  the  volcano  of  Eila- 
Ilea,  on  the  island  of  Hawaii,  and  passed  a  night  in  the  crater  on  the 
edge  of  the  lava  lake.  Mr.  Janssen  made  some  experiments,  which^ 
he  states,  ^<  shows  some  curious  coircidences  between  these  volcanic 
phenomena  and  those  of  the  solar  surface.  I  was  able,  also,  to  obtain 
the  si>ectrum  of  the  flames  which  issue  from  the  lava,  and  to  establish 
in  them  the  presence  of  sodium,  hydrogen,  and  carbureted  compounds.'* 
— (Professor  W.  Upton  in  Science,  November  2.) 

The  total  solar  eclipse  of  August  28,  29, 1886. — This  great  eclipse  is  a 
return  of  that  of  August  17, 18, 1868,  which  was  extensively  observed 
in  the  Bombay  and  Madras  Presidencies  and  in  other  parts  of  its  track 
from  Aden  to  Torres  Straits.  In  1886  the  track  of  the  central  Hue  will 
be  mainly  over  the  Atlantic  Ocean,  and  at  that  portion  of  it  where  the 
duration  of  totality  is  longest  it  will  not  be  observable  on  land.  It  i» 
therefore  of  interest  to  examine  the  possible  conditions  of  observation. 
In  deducing  the  results  which  follow,  the  places  of  the  sun  and  moon 
have  been  taken  from  the  Nautical  Almanac,  where  Newcomb's  correc- 
tioDS  to  Hansen's  Lunar  Tables  are  introduced.  As  will  be  seen  froux 
the  Ephemeris,  the  central  eclipse  commences  in  longitude  79^  46^  west 
of  Greenwich,  and  latitude  9<^  48'  north,  off  Colon,  in  the  Isthmus  of 
Panama,  thence  running  in  the  direction  of  the  Windward  Islands 
across  the  northern  parts  of  New  Granada  and  Venezuela;  passing- 
over  the  island  of  Granada,  it  traverses  the  Atlantic,  and  meets  the 
coast  of  Africa  in  the  Portuguese  possessions,  not  far  from  St.  Philip 
de  Benguela,  and  crossing  South  Africa  to  Sofala,  it  ends  on  the  east 
coast  of  Madagascar.  At  Cartagena  the  duration  of  totality  is  3™.  2% 
with  the  sun  at  an  altitude  of  5^ ;  at  Maracaibo  the  duration  is  2™.  57% 
with  the  sun  9^  above  the  horizon.  The  southern  extremity  of  the 
island  of  Grenaada  will  have  the  most  advantageous  conditions  for  ob- 
servation, having  regard  to  length  of  totality  and  accessibility.  The 
total  eclipse  begins  there  at  7^  11°*,  0"  A.  M.  on  August  29,  and  con- 
tinues 3"  42^,  the  snii  beiif|g  at  an  altitude  of  20O;  at  the  northera 
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extremity  of  the  island  the  length  of  total  eclipse  is  aboat  five  seconds 
less.  In  (Jarriacoa,  the  principal  island  in  the  Grenadines,  the  dura- 
tion of  totality  is  3"»  21»;  at  the  northern  point  of  Tobago  it  is  1"  51". — 
(Nature,) 

Photographing  the  corona  tcithout  an  eclipse, — In  a  pai)er  read  before 
the  British  Association,  Dr.  Hug^ns  gives  an  account  of  his  more 
recent  experiments  in  coronal  photography.  The  photographs  referred 
to  in  his  first  paper  read  before  the  Eoyal  Society,  1882,  December  21, 
were  obtained  with  a  Newtonian  reflector  by  Short.  Since  then  Miss 
Lassell  has  lent  Dr.  Hoggins  a  seven-foot  li^ewtonian  telescope  made  by 
the  late  Mr.  Lassell.  'So  secondary  reflector  is  used,  nor  is  the  mirror 
tilted,  bnt  the  open  end  of  the  tube  is  fitted  with  a  mahogany  cover  in 
which  are  two  circular  holes  three  and  a  quarter  inches  in  diameter. 
Through  one  of  these  the  light  is  admitted,  and  the  framework  for 
carrying  the  sensitive  plates  is  fitted  over  the  other.  The  i)erformance 
of  the  apparatus  is  very  satisfactory.  The  photographs  show  the  sun's 
image  sharply  defined,  but  it  is  only  when  the  sky  becomes  clear  and 
blue  in  color  that  any  coronal  appearances  present  themselves. 

In  Dr.  Huggins's  earlier  work  he  employed  absorbing  media  in  order 
to  limit  the  light  used  to  the  violet  rays.  But  much  difficulty  was  ex- 
perienced from  the  rapid  manner  in  which  the  colored  solutions  (i>o- 
tassic  permanganate,  or  iodine  in  carbon  disulphide)  deoemposed  under 
the  influence  of  sunlight.  Dr.  Huggins  therefore  tried  chloride-of-silver 
plates,  which  are  strongly  sensitive  to  light  between  H  and  A,  but 
hardly  at  all  beyond  H^  and  has  been  able  to  secure  photographs  of  the 
corona  with  them,  without  the  use  of  any  absorbing  medium  at  all.  The 
developer  employed  has  been  a  solution  of  ferrous  citro-oxalate,  and 
all  the  plates  have  been  backed  with  a  solution  of  asphaltum  in  benzole. 
For  the  purpose  of  screening  the  sensitive  surface  from  the  intensely 
bright  image  of  the  sun,  small  circular  disks  of  thin  brass,  slightly  larger 
in  diameter  than  the  sun's  image,  were  held  close  before  the  sensitive 

* 

plate.  Less  advantage  was,  however,  found  from  the  use  of  the  disk 
than  had  been  anticipated.  Fo  photographs  could  be  secured  on  May 
6,  the  day  of  the  total  solar  eclipse.  One  of  the  English  observers  of 
the  eclipse,  however,  having  made  a  careful  comparison  of  the  short- 
exposure  photographs  taken  at  Caroline  Island,  with  Dr.  Huggins's 
photographs,  expresses  his  opinion  that  Dr.  Huggins's  photograi)hs 
of  the  corona  are  certainly  genuine  up  to  8'  from  the  sun's  limb. — {The 
Observatory  J  November,  1883.) 

A  private  letter  from  Dr.  Huggins,  dated  December  22, 1883,  states 
that  •*  the  solar  photographs  are  now  strengthened  by  a  new  process 
which  makes  the  fainter  details  more  visible.  A  selection  of  plates  has 
has  been  sent  to  Mr.  Wesley  to  draw  from,  and  his  drawings  have  been 
compared  with  the  negatives  by  Captain  Abney.  Of  one  of  the  plates 
taken  May  31, 1^83  (about  one  solar  rotation  period  after  the  eclipse  of 
May  6),  Mr.  Wesley  and  Captain  Abney  independently  made  drawings. 
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THiese  drawings  agree,  and  both  of  them  correspond  unmisiaJcahly  uith 
the  eclipse  photograph,  I  think  I  may  ventare  to  say  that  there  can  no 
longer  remain  any  doubt  as  to  the  true  solar  origin  of  the  main  details 
of  the  photographs  taken  of  the  eclipse  up  to  8'  to  10'  from  the  limb. 
JVrrangements  are  in  progress  for  experiments  at  a  good  elevation.'^ 

On  the  conservation  of  solar  energy  :  a  collection  of  papers  and  discus- 
^ttions.  By  C.  William  Siemens.  London,  1883. — This  is  a  collection 
of  the  original  paper  read  before  the  Eoyal  Society  by  Siemens,  and 
the  criticisms  from  Fitzgerald,  Faye,  Him,  Archibald,  and  others,  to- 
gether with  the  replies  of  Siemens. 

The  theory,  well  summed  up  on  p.  22,  supposes  that  space  is  filled 
with  aqueous  vapor  and  carbon  compounds ;  that  these,  at  low  press- 
ares,  are  dissociated  by  the  radiant  energy  of  the  sun ;  that  the  disso- 
ciated elements  are  drawn  into  the  sun  at  its  poles,  unite,  and  generate 
heat  sufficient  to  give  a  temperature  of  about  2,80(P  C.  ]  and  that  the 
aqueous  vapor  and  carbon  compounds  formed  are  again  thrown  off  by 
centrifugal  force  at  the  sun's  equator. 

As  evidence  of  the  presence  of  carbon  vapors  in  space,  Siemens  refers 
to  the  analyses  of  meteors,  which  in  %ome  cases  have  proved  that  hy- 
drocarbons were  a  component  of  the  meteoric  mass,  and  again  to  the 
work  of  Abney  and  Langley  on  the  absorption  of  the  radiant  energy  of 
the  sun. 

The  dissociation  of  vapors  at  low  tensions  is  a  point  which  seems  to 
be  well  established.  One  of  the  earliest  proofs  is  given  in  Prof.  J.  Wil- 
lard  Gibbs's  paper  on  the  equilibrium  of  heterogeneous  substances. 

Some  two  or  three  years  ago  Prof.  Ogden  Rood  succeeded  in  getting 
experimental  evidence  of  dissociation  in  rarefied  gases  at  ordinary  tem- 
peratures, but  has  never  published  his  results. 

Dr.  Siemens  gives,  on  p.  13,  what  evidence  he  early  obtained  of  dis- 
sociation of  gases  in  vacuum  tubes  under  the  influence  of  sunlight. 
What  he  has  done  since  may  be  found  from  an  account  of  his  recent 
lecture  at  the  Boyal  Institution  {Nature^  May  3).     Objections  to  the 
theory  are  well  put  by  Fitzgerald  when  he  asks  (p.  41) ''  how  the  inter- 
planetary gases  near  the  sun  acquire  a  sufficient  radial  velocity  to  pre- 
vent their  becoming  a  dense  atmosphere  round  him ;  why  enormous  at- 
mospheres have  not  long  ago  become  attached  to  the  planets,  notably 
to  the  moon ;  why  the  earth  has  not  long  ago  been  deluged  when  a  con- 
stant stream  of  aqueous  vapor,  that  would  x)roduce  a  rain  of  more  than 
30  inches  per  annum  all  over  the  earth,  must  annually  pass  out  past 
the  6arth  in  order  to  supply  fuel  to  be  dissociated  by  the  heat  that  an- 
nnally  passes  the  earth ;  and  why  we  can  see  the  stars,  although  most 
of  the  solar  radiations  are  absorbed  within  some  reasonable  distance  of 
the  sun." 

Faye  objects  that  the  presence  of  such  a  resisting  medium  in  space 
as  the  vapor  is  not  to  be  accepted,  with  our  present  knowledge,  and 
that  the  r^Antrifugal  force  at  the  sun^s  equator  is  far  too  small  for  the 
>:aon  required. 
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Him,  starting  with  the  supposition  that  the  san's  temperatare  is 
20ftO(P  C,  writes,  that,  although  the  dissociated  gases  might  unite  ia 
the  chromosphere,  they  would,  on  passing  down  through  the  sun's  at- 
mosphere, be  again  dissociated,  and  absorb  as  much  heat  as  they  had 
given  out  on  combining. — (Science.) 

THE  SOLAR  PARALLAX. 

Transit  of  Ventis^  1769. — ^Professor  Newcomb  has  lately  taken  advan- 
tage of  a  visit  to  the  Imperial  Observatory  of  Vienna  to  make,  with  the 
consent  and  support  of  its  director.  Prof.  E.  Weiss,  an  examination  of 
Father  Hell's  manuscript  record,  T^ith  reference  to  deciding  on  the  al- 
leged falsification  of  these  observations  by  Hell  himself.  The  result  of 
his  examination  was  so  different  fh>m  that  generally  accepted,  that  Pro- 
fessor Newcomb  prepared  and  presented  to  the  Boyal  Astronomical  So- 
ciety a  statement  of  the  evidence  and  his  conclusions.  The  story  of 
Hell's  supposed  tampering  with  his  observations  of  the  transit^  made  at 
Wardhus  in  1769,  is,  in  substance,  that  he  delayed  publishing  them  so 
long  as  to  give  rise  to  the  suspicion  of  intending  to  alter  them ;  that  be 
showed  them  to  no  one  until  after  he  had  received  the  observations 
made  at  other  stations ;  that  a  cloud  was  thus  thrown  over  their  genu- 
ineness ;  that  the  suspicions  thus  excited  were  confirmed  in  18^  through 
the  discovery  and  publication  by  Littrow  of  Hell's  original  manuscript 
journal,  which  it£l  author  had  neglected  to  destroy ;  and  that  the  exam- 
intttion  of  this  journal  showed  numerous  cases  of  alteration  and  erasure 
of  the  original  observed  figures,  including  the  seconds  of  first  interior 
contact,  which  had  been  completely  erased,  and  replaced  by  new  num- 
bers inserted  with  different  ink  at  some  subsequent  time.  And  the 
reason  for  all  this  was  supposed  to  be,  that  Hell  desired  to  publish,  not 
his  true  observations,  but  results  which  should  be  in  the  best  possible 
accordance  with  the  observations  of  others.  * 

In  his  discussion,  Professor  Fewcomb  makes  but  slight  allusion  to 
the  absence  of  many  circumstances  which  might  be  expected  to  accom- 
pany manufactured  observations ;  but  he  has  presented  all  the  positive 
evidence  within  reach  so  fully  as  to  enable  every  one  to  draw  his  owa 
independent  conclusions.    His  own  conclusions  are — 

First.  The  belief  that  there  was  any  suspicious  delay  in  the  publica- 
tion of  Hell's  observations,  or  anything  in  his  course  to  give  reasonable 
ground  for  a  suspicion  that  he  intended  to  tamper  with  his  observations^ 
is  a  pure  myth. 

Second.  Excepting  the  time  of  formation  of  the  thread  of  ligbt  at 
ingress;  excepting,  also,  a  discrepancy  of  one  second  in  the  time  of 
internal  contact,  and  a  change  of  two  seconds  in  one  of  Scgnovics's  times 
— it  is  proved,  not  only  negatively  and  presumptively,  but  by  positive 
evidence  and  beyond  serious  doubt,  that  all  the  essential  numbers  of 
observation  giien  by  Hell,  whether  relating  to  the  transit,  time,  or  lon- 
gitude, are  printed  as  concluded  ujion  and  written  in  his  joarual  at 
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Wardhus,  before  there  was  any  possibility  of  commanication  with  other 

observers. 

Third.  The  addition  of  the  time  of  the  formation  of  the  thread  of 

light  was  suggested  by  the  accounts  of  other  observers }  but  the  time 

it^f  is  Hell's  own,  obtained  possibly  from  estimation  and  memory,  but 

more  probably  from  a  memorandum  made  at  the  time  of  observation^ 

^hich  he  neglected  to  insert  in  his  journal. 

Fourth.  The  alteration  in  Sajnovics's  time  of  second  internal  contact 

urere  probably  made,  because  Ssynovics  himself  afterward  concluded. 

that  bis  recorded  time  was  too  late ;  but  it  may  be  assumed,  that,  in. 

Teaching  this  conclusion,  he  was  influenced  by  Hell's  observations. 

Professor  Newcomb  adds,  respecting  his  own  proceedings  in  investi- 
gating tJhis  subject,  that,  in  commencingthe  examinationof  Hell's  journal^, 
he  had  no  hope  of  doing  more  than  deciding  whether  it  was  or  was  not 
safe  to  use  Hell's  numbers  as  actual  results  of  observations,  and  no^ 
thought  of  doubting  the  commonly  received  view  of  the  case.^  He  soon 
became  perplexed  to  find  himself  differing  entirely  from  the  conclusions 
of  Littrow.  Before  the  latter  had  found  the  manuscript,  suspicion  had 
rested  upon  Hell's  truthfulness;  so  that  when  he  looked  into  the  manu- 
script, and  saw  such  extensive  alterations,  the  indictment  seemed  so* 
clearly  proven  that  Littrow's  only  duty  was  to  make  the  facts  which 
proved  it  known  to  the  world.  He  thus  unconsciously  assumed  the 
tone  of  a  public  prosecutor,  and  saw  all  the  circumstances  from  an  ac- 
cuser's point  of  view. — (Science.) 

Tranrite  of  VenuSj  1874  and  1882.— The  United  States  Transit  of  Yenua^ 
Commission,  under  whose  direction  all  the  operations  undertaken  by  our 
Government  in  connection  with  the  transits  of  1874  and  1882  were  carried 
out,  has  lately  communicated  a  statement  with  regard  to  the  conduct 
of  its  affairs  and  the  reduction  of  the  observations.  The  number  of 
parties  organized  for  the  observation  of  the  transit  of  1882  was  eight, 
four  of  which  were  sent  to  the  southern  hemisphere,  the  other  four  re- 
maining in  the  United  States.  The  foreign  stations  were,  with  their 
chief  astronomers,  as  follows:  Wellington,  South  Africa,  Prof.  Simon 
Newcomb;  Santa  Cruz,  Patagonia,  Lieut.  Samuel  W.  Very;  Santiago 
de  Chile,  Prof.  Lewis  Boss;  Auckland,  New  Zealand,  Mr.  Edwin  Smith. 
The  home  stations  were  Washington,  D.  C,  Prof.  William  Harkness ;. 
Oedar  Keys,  Florida,  Prof.  John  B.  Eastman ;  San  Antonio,  Tex.,  Prof» 
Asaph  Hall ;  Cerro  Boblero,  N.  Mex.,  Prof.  George  Davidson.  In  ad- 
dition to  these  parties,  there  were  two  others,  equipped  wholly  or  in 
part  at  private  expense,  but  whose  operations  were  conducted  in  such, 
a  way  as  to  insure  the  strict  comparability  of  their  work  with  that  or 
the  Government  parties.  One  of  these  was  stationed  at  Princeton,  N. 
J.,  in  charge  of  Prof.  Charles  A.  Young,  and  the  other  at  the  Lick  Obser- 
vatory, MouAt  Hamilton,  Cal.,  in  charge. of  Prof.  David  P.  Todd.  The 
phot4»graphic  results  will  be  derived  from  the  labors  of  these  two  par- 
tiei^  in  the  same  way  as  from  the  Government  photographs,  and  the  final 
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report  will  contain  the  work  of  all  ten  parties  on  a  uniform  plan.  The 
Commission's  report  states  that,  on  the  day  of  the  last  transit,  the  sky 
was  x>erfectly  clear  at  about  half  the  stations,  while  at  the  remaindt^x 
clouds  impeded  the  work  more  or  less,  but  nowhere  to  the  extent  of 
producing  failui'e.  The  number  of  photographic  plates  obtained  at  all 
the  stations,  and  which  will  be  available  for  measurement,  are  in  the 
aggregate  nearly  fourteen  hundred,  of  which  about  eight  hundred  were 
obtained  in  the  northern  hemisphere  and  six  hundred  in  the  southern. 
They  are  distributed  with  a  fair  evenness  among  the  ten  stations,  ex- 
cept that  Auckland  and'Washington  were  unfortunate  in  obtaining  very 
few.  The  reductions  of  all  these  photographic  observatious  are  now 
going  on,  four  computers  being  employed  in  the  work.  The  photo- 
^aphs  obtained  at  three  of  the  stations  have  already  been  measured, 
and  some  progress  has  been  made  in  the  reductions  based  upon  these 
measurements.  It  is  believed  that  the  sun's  distance  derivable  from 
the  transit  of  Venus  in  1874  and  1882  must  depend  chiefly  upon  the 
photographs;  and  when  it  is  remembered  that  the  conditions  of 
weather  on  the  former  occasion  were  so  unfavorable  as  to  allow  only 
between  two  and  three  hundred  available  negatives  to  be  made  in  both 
hemispheres,  the  remarkable  success  of  the  operations  during  the  transit 
of  December,  1882,  will  be  apparent.  If  no  unforeseen  delay  occurs, 
probably  the  definitive  result  from  the  photographs  of  both  these  tran- 
sits of  Yenus  can  be  arrived  at  in  about  four  years. 

Transit  of  Venus j  1882. — A  list  of  the  photographic  plates  of  the  Transit 
of  Venus  of  1882  in  the  hands  of  the  Transit  of  Venus  Commission  for 
•discQSsion  is  given  below,  together  with  a  list  of  contact  observations: 


Photographic  plates. 

Contacts  observed. 

Stations. 

Exposed. 

Can  be 
measured. 

1 

• 

§ 

1 

• 

Mi. 

• 

1 

^Mhinflrton.  D.  C 

53 

49 

Prof.  WiUiam  Harkness 

1 
1 
1 

1 

1 
1 
1 
1 

Com.  W.  T.  SamDeon  ..-.- 

1 

1 

1 

Prof.  E.  Frisby 

1 

Enfliflm  8.  J.  Brown. ............ 

1 

Mr.  Joaenh.  A.  Soffen. .......... 

1 

1 

•Cedar  Kew.Fla 

176 

167 

Prof.  J.  R.  Eastman «•.... ...... 

1 

1 

1 

•8an  Antonio.  Tex. .................. 

204 

121 

Prof.  A.  HaU 

1 
1 

1 

1 

Rev.  Dp.  RiehaTdflon ...... ...... 

1 

Cant.  W.  R.  Livermoro 

...^.. .... 

•Cerro  Roblero.  N.  Mex 

216 

216 

Prof.  Ctoorff e  Davidson .......... 

1 
1 

1 

1 

1 

1 

Mr.  J.  8.  Lawson ............... 

Mr.  J.  P.  Pratt 

, 

1 

1 

IMnoeton.  N.  J. ........ ............ 

190 
123 

127 
115 

Xiick  Observatory,  California 

Total  for  northern  hemisphero 

961 

795 

4 

7 

11 

9 
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Photographic  plates. 

Contacts  obserred. 

Stations. 

Exposed. 

Can  be 
measured. 

i 

-2 

1 

'Wftllinirton.  Sonth  Africa, ...*«-..., 

S036 

200 

Prof.  8.  Newcomb  .............. 

•JL 

Tjieut.  T.  Lf.  Gaaev .--. ...... «... 

. 

Ejiifliffii  J,  H.  Li.  Holcomb6 ,,,-,, 

Mifw  Af.  "R-  niimminirfi 

Mias  A.  P.  Fenmson  ....•...•••. 

If im  J.  N»  Brown  .....T....-T-r- 

Santa Cmz.  Pataffonia.....,..-F 

2^ 

204 

Lient.  S.  W.  Verv 

Mr.  0.  B.  Wheeler 

BAntiaiFO  de  Chile 

204 

152 

Prof.  Lewis  Boss. ............... 

Mr.  Miles  Book 

Auckland.  N^w  Zealand  ...*,*  ...>.r 

74 

31 

Mr.  Edwin  Smith 

Prof.  H.  8.  Pritchett 

Mr.  John  J.  Rtevenon  ,--.-,  .-,r.. 

' 

Total  for  southern  hemisphere . 

738 

587 

10 

10 

6 

Total  for  both  hemispheres... 

1,700 

1,382 

14 

17 

17 

17 

From  this  it  will  appear  that  over  a  thoosand  plateB  are  regarded  as 
8«itable  for  measurement. 

The  TranHt  of  Venus  o/1882.— The  Ctm^Ue  Bendus  of  the  Paris  Acad- 
emy of  Sciences  for  Augnst,  1883,  is  almost  wholly  occapied  by  the 
prdiminary  reports  from  the  various  expeditions  sent  by  the  French 
commission  for  the  observation  of  this  phenomenon,  and  one  or  two 
expeditions  acting  in  co-operation  with  the  commission.  The  observa- 
'tions  of  contacts,  etc.,  appear  in  these  reports.  The  stations  indaded 
are  Petionville,  Hayti;  Puebla,  Mexico;  Fort  Tartenon,  Martinique; 
Saint  Augustine,  Fla. ;  Santa  Cruz,  Patagonia;  Gerro  Negro,  near  San 
Bernardo,  Ohili;  Ohubut,  Patagonia;  Bio  Kegro  (4^  21»  20"  W.  of 
Paris  and  40^  47'  61^'  S.);  Hoste  Island,  Orange  Bay,  Terra  del  Fuego; 
and  Bragado,  Buenos  Ayres.  It  is  gratifying  to  note  the  general  suc- 
cess which  att^ided  these  expeditions,  even  at  the  most  southern  sta- 
tion in  Orange  Bay,  the  latitude  of  which  was  56^  31'  28^'. 

VUI-OAN.  (t) 

The  editor  of  the  Aetranamisehe  Kachrichten  (Professor  Krtiger)  re- 
marks in  Ko.  2547,  with  regard  to  the  red  star  seen  momentarily  by  M. 
Trouvelot  near  the  sun  during  the  total  eclipse  on  the  6th  of  May,  that, 
according  to  a  communication  he  has  had  for  some  time  in  his  hands 
from  Professor  Holden,  there  can  be  no  doubt  that  the  star  in  question 
was  in  fact  a  Arietis.  No  intra-mercurial  planet,  therefore,  was  seen 
during  the  eclipse. — {Athenamm,) 
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The  coDclasion  above  given  receives  additional  confirmation  from 
the  report  of  M.  Palisa,  which  has  since  been  published.  In  £a.et  the 
identification  named  is  dne  to  M.  Palisa  alone,  and  it  was  made  in  an 
ingenious  manner. 

THE  EARTH. 

The  Geodetic  Congress, — The  most  generally  interesting  part  of  the 
proceedings  of  the  geodetic  conference  which  met  at  Borne  in  1883  is 
that  connected  with  the  selection  of  a  common  first  meridian. 

The  report  of  the  permanent  committee  of  the  International  Geodetic 
Association  recommends  to  the  conference  the  general  acceptance  of  the 
meridian  of  Greenwich ;  it  was  referred  to  a  special  committee  composed 
of  one  representative  for  each  of  the  following:  England,  the  United 
States,  Germany,  Italy,  France,  and  Hamburg.  The  report  concludes 
thus: 

<^We  terminate  our  report  by  proposing  to  the  assembly  the  follow- 
ing resolutions: 

*^  The  seventh  general  conference  of  the  International  Geodetic  As- 
sociation, held  at  Eome,  and  in  which  representatives  of  Great  Brit- 
ain, together  with  directors  of  the  principal  astronqmical  and  nautical 
almanacs,  and  a  delegate  from  the  Coast  and  Geodetic  Survey  of  the 
United  States,  have  taken  part,  after  having  discussed  the  questions  of 
unification  of  longitude  by  the  adoption  of  an  initial  meridian,  and  the 
unification  of  time  by  the  adoption  of  a  universal  hour,  have  come  to 
the  following  ^conclusions: 

^^  Firstly,  that  the  unification  of  longitudes  and  hours  is  equally  de- 
4sirable  in  the  interests  of  science  as  in  those  of  navigation,  commerce, 
and  international  communication.  The  scientific  and  practical  utility 
of  this  reform  considerably  outweighs  the  sacrifices  and  the  trouble  of 
arrangement  to  which  it  will  put  the  minority  of  civilized  nations.  It' 
should,  therefore,  be  recommended  to  the  governments  of  all  the  states 
interested,  that  it  may  be  arranged  and  confirmed  by  an  international 
convention,  so  that  henceforth  one  and  the  same  system  of  longitudes 
may  be  employed  in  all  the  astronomical  and  nautical  almanacs  in  all 
the  geodetic  and  topographical  bureaus  and  institutes,  and  in  all  geo- 
graphical and  hydrographical  charts. 

<^  Secondly,  that  the  conference  propose  to  the  Governments  to  choose 
for  the  initial  meridian  that  of  Greenwich,  inasmuch  as  that  meridian 
fulfills,  as  a  point  of  departure  of  longitudes,  all  the  conditions  required 
by  science ;  and  that  being  already  actually  and  most  extensively  used 
of  all,  it  presents  the  greater  probability  of  being  generally  accepted. 

<<  Thirdly,  that  the  longitudes  should  be  reckoned  from  the  meridian 
of  Greenwich  in  the  sole  direction  of  from  east  to  west  and  from  zero 
to  36(P,  or  from  zero  to  24  hours.  The  meridians  on  the  charts  and 
the  longitudes  in  the  registers  should  be  indicated  everywhere  in  hours 
and  minutes  of  time,  with  liberty  of  adding  the  indication  of  the  cor- 
responding degrees. 
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"Fourthly,  that  the  conference  recognizes  for  certain  scientific  needs 
and  for  the  service  for  the  great  administrations  of  the  means  of  com- 
munication, such  as  railways,  steamship  lines,  telegraphs,  and  posts, 
the  utility  of  adopting  a  universal  hour,  side  by  side  with  the  local 
or  national  hours,  which  will  necessarily  continue  to  be  employed  in 
civil  life. 

<^  Fifthly,  that  the  conference  recommends,  as  the  point  of  departure 
of  the  universal  hour  and  of  cosmopolitan  dates,  the  mean  noon  of 
Greenwich,  which  coincides  with  the  instant  of  midnight,  or  with  the 
beginning  of  the  civil  day,  situated  at  the  twelfth  hour  or  at  1S(P  from 
Greenwich.  It  follows  that  the  universal  time  will  correspond  every- 
where with  the  mean  local  time  reckoned  from  midnight,  less  twelve 
iionrs  and  the  longitude  of  the  place,  and  that  the  dates  change  at  the 
antipodes  of  Greenwich. 

<<  Sixthly,  that  it  is  desirable  that  those  states  which,  in  order  to  adhere 
to  the  unification  of  longitudes  and  of  hours,  will  have  to  change  their 
meridians,  should  adopt  the  new  system  of  longitudes  as  quickly  as  pos- 
sible in  their  observations  and  ofiBcial  almanacs,  in  their  geodetical, 
topographical,  and  hydrographical  works,  and  in  their  new  charts.  As 
A  means  of  transition  it  would  be  well  that  in  new  editions  of  old  charts, 
on  which  it  would  be  difilcult  to  change  the  squares,  the  indications  ac- 
<;ording  to  the  new  system  should  at  least  be  inscribed  alongside  the 
enumeration  of  the  old  meridians. 

^^  Seventhly,  that  these  resolutions  should  be  laid  before  the  Govern- 
anents  and  recommended  to  their  friendly  consideration,  with  the  ex- 
pression of  the  hope  that  an  international  convention  confirming  the 
unification  of  longitudes  and  of  hours  may  be  concluded  as  quickly  as 
possible  by  a  special  conference." 

The  report  of  the  special  committee  on  the  above  resolutions  was  read 
on  the  22d  before  the  general  meeting  of  the  conference,  and  accepted 
after  a  very  animated  debate. 

Beferring  to  the  resolutions,  it  is  only  requisite  to  state  briefly  that, 
according  to  the  Tim&fa  report,  as  sent  back  to  the  conference  by  the 
special  committee,  they  now  stand  as  follows :  Numbers  1,  2,  4,  6,  and 
7  were  adopted  by  the  committee  without  alteration ;  the  other  two 
were  modified,  or  rather  abbreviated,  and  now  read  thus : 

^Thirdly,  that  the  longitude  should  be  reckoned  from  the  meridian 
of  Greenwich  in  the  sole  direction  of  from  west  to  east." 

<<  Fifthly,  that  the  conference  recommends,  as  the  point  of  departure 
of  the  universal  hour  and  of  cosmopolitan  dates,  the  mean  noon  of 
Greenwich,  which  coincides  T^ith  the  instant  of  midnight,  or  with  the 
beginning  of  the  civil  day,  under  the  meridian  situated  at  12  hours  or 
180^  from  Greenwich ;  the  universal  hour  to  be  counted  from  zero  to 
24." 

To  these  seven  resolutions  the  speeial  committee  have  added  two 
others. 
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The  first,  iDserted  between  numbers  1  and  2  of  those  referred  to,  reads 
thas : 

^^  That  notwithstanding  the  great  advantages  which  the  general  in- 
trodaction  of  the  decimal  division  of  the  qnadrant  for  geographic  and 
geodetic  coordination  and  the  corresponding  expressions  for  time 
is  destined  to  realize  scientifically  and  practically,  reasons  eminently 
sound  appear  to  justify  the  passing  by  the  consideration  thereof  in  the 
great  measure  of  unification  proposed  in  the  first  resolution.  Mean- 
while, to  satisfy  at  the  same  time  important  scientific  considerations,  the 
conference  recommends  on  this  occasion  the  extension,  in  multiplying 
and  perfecting  the  necessary  tables,  of  the  application  of  the  decimal 
divisions  of  the  quadrant,  at  least  for  the  great  numerical  calculations 
for  which  it  presents  incontestable  advantages,  even  if  it  be  desired  to 
preserve  the  old  sexagesimal  division  for  observations,  maps,  naviga- 
tion, etc." 

The  other,  inserted  between  numbers  6  and  7,  is  as  follows: 

^'  The  conference  hopes  that  if  the  whole  world  is  agreed  upon  the 
unification  of  longitudes  and  hours  in  accepting  the  Greenwich  merid- 
ian as  the  point  of  departure,  Great  Britain  will  find  in  this  fact  an 
additional  motive  to  take  on  her  side  new  steps  in  favor  of  the  unifica- 
tion of  weights  and  measures  by  joining  the  metrical  convention  of 
May  20, 1875.» 

The  resolution  as  to  the  choice  of  the  initial  meridian  was  carried  by 
22  votes  to  4 ;  while  Mr.  Christie,  supported  by  the  French  delegates, 
moved  the  substitution  of  Greenwich  midnight  for  noon  as  the  point 
of  departure.  This  amendment  was  negatived  by  20  votes  to  8. — (JVo- 
ttcre,  October  26, 1883.) 

Telegraphic  longitudes. — ^The  Beport  of  the  United  States  Coast  and 
Geodetic  Survey  for  1882  contains  a  very  interesting  sketch-map,  which 
gives  graphically  the  index  to  105  determinations  of  telegraphic  longi- 
tudes by  the  officers  of  the  Coast  Survey  between  1846  and  1882. 

It  would  add  to  the  interest  of  this  map  if  the  telegraphic  longitudes 
determined  by  various  observatories  (as  the  Naval  Observatory,  Ciun* 
bridge,  Clinton,  Princeton,  Albany,  &c.),  were  to  be  separately  indi- 
cated. 

Telegraphic  determinations  of  longitude  in  Asia, — ^The  work  of  Lieu* 
tenant-Commanders  Green  and  Davis  and  Lieutenant  Norris,  TJ.  S.  K., 
in  determining  telegraphic  longitude  has  been  previously  noticed  here. 
In  1877, 1878,  and  1879  a  chain  of  longitudes  (telegraphic)  was  carried 
'from  Key  West  through  the  Windward  Islands  and  to  Panama,  as  well 
as  from  England  to  Lisbon,  Cape  de  Yerde,  Bio,  and  Montevideo. 
The  last  station  has  been  connected  overland  with  Santiago  de  Chile, 
and  Panama  is  now  being  connected  with  Santiago  down  the  west 
coast.  During  1881  and  1882  this  important  work  was  extended  to  the 
China  seas,  and  the  positions  of  Madras,  Shanghai,  Hong-Kong,  Sin- 
gapore, Nagasaki,  Vladivostok,  etc.,  were  fixed.    The  prime  importance 
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of  the  work  is  for  hydrograpbic  purposes;  but  it  is  almost  equally 
valuable  astronomically.  It  is  interesting  to  note  that  Captain  Green's 
longitude  of  Vladivostok  is  S^  47°*  30».92,  while  the  direct  (overland) 
longitude  is  8^  47°  31".32.  The  small  discrepancy  of  0".4  is  a  testimony 
to  the  accuracy  of  the  work. 

Telegraphic  longitudes  in  South  America. — The  following  is  an  extract 
of  a  letter  from  Dr.  Copeland,  dated  Lima,  January,  1883 :  "At  Cho- 
rillos,  near  this,  are  staying  M.  Bnrnaud,  lieutentint  de  vaisseau,  and 
M.  Favreau,  ensigne  de  vaisseau,  members  of  the  French  Venus  Ex- 
pedition to  Chili.  Chorillos  is  the  landing  point  of  the  cable  from 
Valparaiso  and  Panama.  The  French  astronomers,  in  conjunction  with 
two  colleagues  now  at  Valparaiso,  are  determining  the  difference  of 
longitude;  they  have  2- inch  transit  instruments,  with  chronographs 
9od  chronometers,  and  the  cable  is  led  directly  into  the  observatory. 
The  instruments  are  similar  at  both  stations ;  the  observers  do  not  in- 
terchange stations,  but  the  personal  equation  has  been  determined  for 
-wire  transits  and  signals  transmitted  by  Thompson's  galvanometer. 
The  strength  of  current  is  adjusted  by  a  rheostat  to  a  constant  strength. 
A  triangulation  will  connect  Chorillos,  Callao,  and  Lima,  distant  some 
6  or  7  miles  from  each  other.  The  connection  of  Valparaiso  with  Buenos 
Ayres  on  the  one  hand,  and  with  Callao  and  Panama  on  the  other,  will 
complete  the  circuit  of  the  greater  part  of  South  America,  the  chain 
firom  Greenwich  to  Buenos  Ayres,  through  Lisbon,  Madeira,  St.  Vincent, 
Pemambuco,  Bahia,  Bio  Janeiro,  and  Montevideo,  having  been  fin- 
ished by  Lieutenant-Commander  Green,  U.  S.  N.,  in  1879.  It  is  deeply 
to  be  regretted  that  a  Spirit  of  undue  economy  prevents  the  British 
Government  from  taking  part  in  these  important  operations,  which  are 
80  closely  connected  with  navigation  and  geography  on  a  large  scale." — 
{CopAmicuSj  IsTovember  28, 1883.) 

Chronometric  longitudes, — The  Comptes  Rendus  for  January  8, 1883, 
contains  an  interesting  note  by  M.  deMagnac  upon  the  accuracy  of  Ion- 
^tudes  determined  by  chronometers.  A  comparison  is  made  with  the 
values  determined  in  1871-1873  of  the  longitudes  of  Bahia,  Montevideo, 
and  Rio  de  Janeiro  with  the  telegraphic  values  more  recently  obtained 
by  officers  of  the  United  States  Navy.    The  differences  are  as  follows : 

Chronometric  —  Telegraphic. 

Bahia,  — 1».3. 

Bahia,  +1».0 

Montevideo,       — 0".5 
Bio  de  Janeiro,  — IM 

This  surprising  accuracy,  for  expeditions  of  over  forty  days,  is  due 
to  the  method  adopted,  that  of  M.  Villarceau,  in  which  the  rate  ob- 
served on  the  land  before  departure  and  after  the  return  are  made  the 
basis  of  a  calculation  giving  the  rate  from  day  to  day  as  a  Unction  of 
the  time  and  teniperature. 
H.  Mis.  69 26 
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The  United  States  Lake  Survey. — There  has  just  been  isBued  by  the  Chief 
of  Engineers,  in  a  qaarto  of  920  pages,  with  thirty  plates,  a  detailed  re- 
port of  the  operations  in  the  prosecution  of  the  survey  of  the  Great  Lakes. 
This  important  work  is  now  finished,  and  the  report  presents  in  a  com- 
prehensive manner  the  methods  used  and  results  obtained.  The  report 
starts  with  a  historical  account  of  the  survey,  from  its  inception  in  1841 
to  its  completion;  gives  a  synopsis  of  the  work  accomplished  under  the 
various  officers  who  from  time  to  time  have  had  charge  of  the  survey; 
gives  an  account  of  the  standards  of  length  upon  which  the  surveys 
depend,  of  the  measuring-bars  used  and  methods  of  using  them,  and  of 
the  results  obtained  both  in  the  measurement  of  the  base  lines  and  in 
the  results  of  their  connection  by  triangulation,  and  of  the  geodetic  and 
astronomical  work.  The  part  devoted  to  the  discussion  of  the  base  ap- 
paratus will  be  found  of  special  interest  to  geodeticians.  Full  account 
is  given  of  the  determination  of  the  constants  of  the  apparatus  nsed^ 
and  of  the  coefficients  of  expansion.  Also,  there  is  a  discussion  of  the 
^^  set "  of  a  zinc  bar  when  heated.  A  portion  of  the  book  is  devoted  to  the 
consideration  of  the  mean  levels  of  the  Oreat  Lakes,  and  the  methods  by 
which  the  results  were  obtained.  The  question  of  tides  in  the  lakes  had 
been  previously  considered  (Eeport  of  Chief  of  Engineers,  1872).  The 
tides  are  perceptible,  but  of  scientific  rather  than  practical  importance, 
the  maximum  being  less  than  2  inches. — (Professional  Papers,  Corps  of 
Engineers,  No.  24.) — (Science,) 

w 

General  movements  of  the  soil. — Dr.  Hirsch,  director  of  the  Neuch&tel 
Observatory,  has  published  an  account  of  the  motions  of  the  pillars  whch 
support  his  transit  instrument,  during  the  years  1800^1882.  The  whole 
series  is  analyzed  and  leads  to  the  following  conclusions : 

1st.  The  hill  on  which  the  observatory  is  situated  oscillates  each  year 
about  the  vertical.  On  the  average  it  moves  3^.8  each  summer  fix)m 
left  to  right,  and  38''.2  each  winter  from  right  to  left.  Thus  there  is  a 
progressive  twist,  beside  the  periodic  ones. 

2d.  The  hill  changes  its  level  progressively  24''  yearly,  and  always  in 
the  same  direction.  Thus  since  1859  the  change  of  level  (towards  the 
west)  has  been  55(K'.  Dr.  Hirsch  compares  the  changes  with  the  num- 
ber of  spots  on  the  sun,  and  finds  a  connection  between  the  two  phe- 
nomena. 

Mr.  Faye,in  reviewing  this  paper  of  Dr.  Hirsch's,  points  out  that  the 
phenomena  can  be  explained  by  the  geological  structure  of  the  strata 
below  the  Jura.  They  are  calcareous  and  clay  beds  which  can  slip  the 
one  over  the  other.  Water  does  not  penetrate  the  layers  of  clay,  but  it 
lubricates  their  surfaces  and  facilitates  the  sliding  of  one  layer  relative 
to  another.  The  layers  of  limestone  are  moreover  filled  with  holes  and 
fissures  running  in  various  directions,  and  therefore  excellent  reservoirs 
for  subterranean  water.  Mr.  Faye  explains  the  phenpmena  in  question 
by  supposing  a  stratum  of  limestone  which  is  turning  periodically  over 
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a  lower  layer  of  clay,  under  the  influence  of  the  change  of  seasons ; 
while  at  the  same  time  a  progressive  slipping  of  one  layer  on  the  other 
will  account  for  the  changes  of  level.  In  this  connection,  we  may  refer 
to  diurnal  movements  of  the  soil  derived  from  astronomical  observations 
by  Dr.  Gould  (U.  8.  Coast  Survey  Report,  1862-'64,  and  Cordoba  Obser- 
vations, vol.  u,  p.  lii),  and  by  Mr.  Fergola  (R.  Ac.  Sci.  Napoli,  1871),  as 
well  as  to  the  special  physical  studies  by  D'Abbadie  in  France,  G.  Dar- 
win in  England,  and  others. 

THE  MOON. 

Semi-diameter  of  the  moon,^ — Prof.  H.  M.  Paul,  formerly  assistant  at 
the  United  States  Naval  Observatory,  Washington,  gives  in  Appendix 
n  of  the  Washington  Observations  for  1879  the  results  of  two  occulta- 
tions  of  the  Pleiades  group  by  the  moon,  observed  by  himself  to  deter- 
mine the  occultation  semi-diameter  of  the  moon,  and  also  the  corrections 
to  the  right  ascension,  declination,  and  parallax  of  the  moon,  these  be- 
ing necessarily  involved  with  the  semi-diameter.  The  occnltations  oc- 
carred  on  July  6, 1877,  and  September  6, 1879,  and  were  observed  with 
the  9.6-inch  equatorial  of  the  Washington  Observatory.  The  relative 
positions  adopted  for  the  stars  were  those  of  Wolf,  wilti  proper  motions 
from  comparison  with  Bessel,  and  the  general  proper  motion  of  the  group 
as  given  by  BTewcomb.  The  observations  of  1877  were  poorly  placed 
for  a  determination  of  the  correction  to  the  semi-diameter ;  but  those  of 
1879  give  a  much  more  reliable  result.  From  the  later  (fourteen  in 
all)  the  resulting  correction  to  Hansen's  mean  semi-diameter  (15'  33" Al) 
is  — ^l'^69db  (HM2 ;  and  the  resulting  value,  is  therefore,  semi-diameter 
=15^  3r'.78=kO'M2.  He  gives  also  the  results  of  Airy's  determination 
from  296  scattered  observations  from  1833  to  1860.  From  the  immer- 
sions and  emersions  at  the  dark  limb  the  resulting  values  are  larger  by 
<y^9  and  (y^5  than  those  given  by  Professor  Paul,  and  from  immersions 
and  emersions  at  the  bright  limb  Airy's  Iresults  are  larger  by  2'^3  and 
4'^4.  Professor  Paul  concludes  that  the  best  way  to  observe  the  actual 
occultation  at  the  bright  limb  is  to  use  as  high  a  magnifying  power  as 
possible,  so  as  to  obtain  a  decided  difference  of  color  between  the  star 
and  the  moon's  limb.  Neither  set  of  occnltations  observed  by  Professor 
Paul  gives  any  evidence  of  deviation  of  the  moon's  limb  from  a  perfect 
circle. — {The  Observatory^  October,  1883.) 

The  moon^a  heat — The  Sidereal  Messenger  for  August,  1883,  contains 
an  extract  from  a  private  letter  of  Professor  Langley's  giving  some  re- 
sults of  unpublished  observations  on  the  lunar  heat : 

<^  We  are  measuring  the  heat  of  the  moon  by  the  bolometer,  and  the 
light  in  its  spectrum  by  other  methods,  in  order  to  ascertain  the  tem- 
perature of  the  lunar  surface.  Our  preliminary  measures  already  war- 
rant us  in  announcing  a  different  conclusion  from  that  reached  by  Lord 
Rosse,  who,  from  the  fact  that  a  certain  specimen  of  glass  absorbed  more 

*  Science,  vol.  i,  No.  20. 
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of  lunar  than  of  solar  heat,  drew  (as  is  well  known)  the  inference  that 
the  lunar  surface  in  sunshine  was  nearly  of  the  temperature  of  boiling 
water.  We  find  no  evidence  whatever  of  this,  but  are  led  by  other  ex- 
periments to  believe  that  the  fact  (which  we  do  not  question)  that  most 
kinds  of  glass  absorb  more  lunar  than  solar  heat  has  no  such  explana- 
tion as  Lord  Bosse  assigned  to  it,  but  is  due  to  selective  absorption  of 
the  solar  rays  by  the  lunar  surface.  We  find  no  evidence  of  any  but 
reflected  heat  there,  and  so  far  as  our  experiments  go,  no  indication  that 
the  absolute  temperature  of  the  lunar  surface,  under  full  sunshine,  is 
high  enough  to  give  any  indication  whatever  of  its  existence  to  the 
most  sensitive  apparatus  we  have." 

Virtual  change  of  the  astronomical  unit  of  time. — Mr.  E.  J.  Stone  has 
recently  communicated  to  the  Eoyal  Society  a  paper  on  a  virtual  change 
of  the  astronomical  unit  of  time,  which  has  taken  place  in  consequence 
of  the  difference  between  BesseUs  expression  for  the  moon's  mean  longi- 
tude and  the  corresponding  formulae  of  Hansen  and  Lcverrier.  The 
investigation  was  primarily  undertaken  for  the  purpose  of  finding  an 
explanation  of  the  rapidly  increasing  discordance  between  the  moon's 
place  and  that  indicated  by  Hansen's  lunar  tables ;  and,  after  a  careful 
examination  of  d  number  of  other  hypotheses,  Mr.  Stone  thinks  he  has 
found  the  cause  as  indicated  above. 

T7p  to  1863,  Hansen's  lunar  tables  were  satisfactory ;  since  then  the 
error  of  the  moon's  longitude  has  increased  from  +0'M21  to  +10". 265. 

Mr.  Stone  thinks  this  will  also  clear  up  some  perplexing  discrepancies 
in  results  as  to  the  moon's  secular  acceleration.  He  points  out  that 
Hansen's  tables  ^^  cannot  safely  be  used  in  the  discussion  of  ancient 
eclipses  until  the  effects  of  this  confusion  of  units  of  time  have  been 
cleared." 

This  paper  has  been  replied  to  by  various  astronomers,  notably  Pro- 
fessors Adams  and  Gayley,  who  have  shown  that  Mr.  Stone  is  here  in 
error. 

MmOB  PLANETS. 

The  part  of  the  Berliner  Astronomisches  Jahrbuch  for  1885  containing 
ephemerides  of  the  minor  planets  for  1883  has  been  issued  to  the  various 
observatories  in  advance  of  the  publication  of  the  annual  volume.  It 
contains  approximate  places  for  every  twentieth  day  of  224  of  these 
bodies,  the  latest  being  Ko.  225,  with  accurately  calculated  opposition 
ephemerides  of  43,  each  extending  over  about  five  weeks.  This  division 
of  the  Jahrbuch  occupies  upwards  of  one  hundred  pages. 

There  are  six  cases  during  the  year  where  the  planets  approach  the 
earth  about  opposition,  within  her  mean  distance  from  the  sun.  On 
June  22  Phocea  is  at  a  distance  of  0.93,  declination  +16^;  on  July  12 
the  distance  of  Clio  is  0.96,  declination  — 35Jo  j  on  August  1  that  of  Isis 
is  0.90,  declination  —  28O5  on  October  1  that  of  Polyhynjnia  is  0.98,  de- 
clination +8^;  on  October  20  that  of  Virginia  is  0.98,  declination  +13<^y 
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and  on  December  11  Flora  in  perigee  is  at  a  distance  of  0.97,  with  de* 
clination  +18^.  Galle's  method  of  determining  the  solar  parallax,  so 
strongly  advocated  and  ably  applied  by  Mr.  Gill,  is  not  likely  to  fail  for 
want  of  opportunities  of  applying  it.  As  regards  the  magnitude  near 
opposition  we  have  in  the  case  of  Phocea  9.0;  Clio,  10.2;  Isis,  8.8;  Poly- 
hymnia, 9.7 ;  Virginia,  9.9 ;  and  Flora,  8.2. 

Daring  the  year  1883  four  of  these  planets  descend  below  14™,  from 
coming  into  opposition  not  far  irom  aphelion. — (Kature.) 

New  minor  planeU. — The  following  minor  planets  were  discovered  in 
the  year  1883 : 


No. 


232 
233 
234 
235 


Name. 


Buflsia.. 

Barbara 
Carolina 


Discovered. 


January  31 . . 

May  11 

Angnst  12 . . . 
November  28 


Discoverer. 


Palisa. 
Borelly. 
Peters. 
Palisa. 


JTJPITEE. 

Mass  of  Jupiter. — Dr.  Kempf  has  reduced  a  number  of  observations  of 
difference  of  K.  A.  between  Jupiter  and  the  satellites  III  and  lY,  which 
were  made  by  Dr.  Vogel  in  1868-1870.  He  has  also  re-reduced  Airy's 
similar  measures  of  IV  (1832-36). 

The  mass  of  the  planet  by  various  methods  is  thus  summarized: 

I. — From  satellite^observations, 

Heliometer  observations: 

Bessel  (Schur) 1,048.629±     0.134 

Schur 1,047.232        0.246 

Transit  observations: 

Airy(Kempf) 1,047.641.      0.488 

Vogel  (Kempf) 1,047.767        0.310 

II. — From  perturbations. 

Hansen— Egeria 1,051.12  0.81 

Becker— Amphitrite    1,047.37  1.31 

MoUer— Faye's  comet l,047.7gs  1.185 

Krueger— Themis 1,047.638  0.192 

v.Asten—Encke's  comet  (1865-71).  1,047.611  0.171 

Dubiago— Diana 1,045.25  0.46 

Hie  great  red  spot  upon  Jupiter's  dish. — ^Prof.  A.  Ricc5,  of  the  observ- 
atory at  Palermo,  in  a  communication  to  the  Memorie  delta  SoeietA  degli 
Spettroscopisii  Italiani,  gives  interesting  details  of  his  observations  on 
the  features  of  Jupiter's  disk  during  the  last  opposition.    The  red  spot 
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had  become  very  faint,  indeed  barely  distiDgaishable,  in  April  and  May, 
and  was  invisible  at  the  commencement  of  Jane,  1883. 

Professor  Hough  also  continaes  his  work  npon  this  interesting  phe- 
nomenon with  the  Chicago  18-inch  refractor. 

SATURN. 

Mass  of  Saturn.— In  the  years  1876, 1876,  and  1877  Professor  Hall 
observed  the  difference  of  B.  A.  of  Japeius  and  (both  limbs  of)  Saturn 
by  means  of  the  chronograph,  measnring  the  difference  of  declination 
also.  From  128  sets  of  observations  (20  to  25  transits  in  a  set)  the  mean 
distance  of  the  satellite  is  dedaced  irom  each  year  separately.  The 
probable  accidental  error  of  a  single  year's  determination  of  a  is  slightly 

over  0".06  or  rishnf  pa^^* 

The  resulting  mean  is  therefore  probably  nearly  free  from  accidental 
error  and  is  adopted  by  Professor  Hall.  It  is  515'^522  at  Saturn's  dis- 
tance 9.53885. 

The  periodic  time  of  JapetushBA  been  deduced  by  a  comparison  with 
one  of  Sir  W.  Herschel's  observations,  those  of  Sir  John  and  Washing- 
ton observations.  It  is  sidereal  revolution = 79.331 0152  days.  Neglect- 
ing the  action  of  the  rings  and  satellites  the  mass  of  Saturn  is  ^j^,^ 

The  Cassini  division  of  Satum^s  ring. — At  the  January  (1883)  meet- 
ing of  the  Eoyal  Astronomical  Society,  Prof.  J.  G.  Adams  made  a  very 
interesting  communication  on  William  Ball's  observations  of  Saturn, 
upon  which  much  confusion  and  misapprehension  have  existed.  Atten- 
tion has  been  directed  to  the  subject  lately  by  several  astronomical  con- 
temporaries, mainly  with  the  view  to  show  that  William  Ball  was  not, 
as  he  has  been  considered,  the  discoverer  of  the  chief  division  of  Saturn's 
ring.  Professor  Adams  has  carefully  examined  letters  from  Ball  pre- 
served in  the  Archives  of  the  Boyal  Society,  Huyghen's  Opera  Varia, 
etc.,  and  remarks :  ^'  I  find  no  evidence  that  Ball,  any  more  than  Hny- 
ghens,  had  noticed  any  indication  of  a  division  in  the  ring."  This  state- 
ment may  be  accepted  as  conclusive  that  the  impression  of  several 
English  writers  as  to  Ball's  claim  to  the  discovery  of  a  double  ring  is  a 
mistaken  one,  and  the  credit  of  the  discovery  rests  with  Cassini.  The 
announcement  of  it  made  by  the  French  astronomer  of  the  Academy 
of  Sciences  is  in  the  following  terms :  ''  Aprte  la  sortie  de  Satume  hors 
des  rayons  du  soleil  I'an  1675  dans  le  cr^puscule  du  matin,  le  globe  de 
cette  plan^te  parait  avec  une  bande  obscure  semblable  k  celle  dc  Jupi- 
ter, ^tendue  selon  la  longueur  de  I'anneau  d'orient  en  Occident,  comme 
die  se  voit  presque  toujours  par  la  lunette  de  34  pieds,  et  la  largeur  de 
I'anneau  6toit  divis^e  par  une  ligne  obscure  en  deux  parties  Agates, 
dont  I'int^rieux  et  plus  proche  du  globe  6toit  fort  claire,  et  I'int^rieur 
un  pen  obscur.  II  y  a  voit  entre  les  couleurs  de  ces  deux  parties, 
^peu-prfes  la  mfime  difference  qui  est  entre  I'argent  mat  et  I'argent  bruni 
(ce  qui  n'avoit  jamois  6t6  observe  auparavant),  et  ce  qui  s'est  depuis  vu 
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toajonrs  par  la  mfime  luBette,  mais  plus  clairement  dans  la  cr^pnscuel 
%t  k  la  clart^  de  la  lune  que  dans  une  nuit  plus  obscure.  Gette  appar- 
euce  donna  une  id^e  comme  d'un  anneau  double,  dont  rinf(6rieur  plus 
lar;  e  et  plus  obscur  ftit  charg6  d'un  plus  6tro}t  et  plus  clair."  In  two 
figures  attached  to  this  announcement  the  ring  is  shown  with  the  outer 
half  shaded  and  the  inner  half  white,  and  there  is  a  central  band  across 
the  globe. — {Mature,) 

Rings  of  Saturn. — Mr.  William  B.  Taylor  recalls  attention  to  the  an- 
nouncement made  by  Otto  Struve  in  1851,  that  the  observations  of  two 
hundred  years  showed  the  rings  of  Saturn  to  be  widening,  and"^  the 
inner  edge  of  the  inner  bright  ring  to  be  approaching  the  body  of  the 
planet. 

'^Accepting  the  only  tenable  theory  of  the  rings,  that  they  are  com- 
posed of  discrete  particles,  each  revolving  in  its  own  orbit,  we  may,  by 
Kepler's  law,  compute  the  period  of  rotation  of  any  part  of  the  ring. 
Assuming  the  period  of  the  inner  satellite  (Mimas)  to  be  22h.  37im., 
the  computed  period  of  the  outer  edge  of  the  ring  is  14h.  30m  ;  of  the 
dividing  stripe,  llh.  20m. ;  of  the  inner  edge  of  the  bright  ring,  7h. 
12m.;  of  the  inner  edge  of  the  dusky  ring,  5h.  45m.;  and  of  the  ring 
as  a  whole  (supposed  solid),  about  lOh.  50m.  The  period  of  the  planet 
is  lOh.  14m. 

^^  With  the  complex  perturbations  induced  by  the  exterior  satellites,  it 
is  evident  that  no  particle  of  the  ring  can  revolve  in  a  circular  orbit ; 
and  it  follows  that,  in  a  space  so  crowded  with  particles  as  to  give  a 
continuous  light,  there  must  be  much  interference.  Whether  the  col- 
lisions at  intercepting  orbits  result  in  heat  or  in  disintegration,  they 
necessarily  tend  to  a  degradation  of  motion,  and  hence  to  a  shortening 
mean  radius- vector  and  a  diminishing  period. 

^'It  thus  appears  that  Struve's  conclusions  have  a  rational  theoretic 
basis.  The  rings  are  £a>lling  toward  the  planet  and  will  eventually  be 
absorbed.  Indeed,  on  the  generally  received  meteoric  theory  of  their 
<K>nstitntion,  it  is  impossible  to  regard  their  present  condition  other- 
wise than  as  an  evanescent  phase  of  a  progressive  evolution." 

Mr.  Taylor  points  out  that  the  relation  between  the  rotation  periods 
of  the  planet  and  the  ring,  and  the  relation  between  the  rotation  periods 
of  Mars  and  its  satellites,  not  only  fail  to  impeach  the  nebular  hypoth- 
esis, as  some  have  supposed,  but  even  fail  to  be  anomalous. 

If  the  planet  had  a  velocity  of  rotation  equal  to  that  of  a  satellite  re- 
volving at  its  surface,  it  could  not  approach  the  spherical  shape.  And, 
the  form  having  once  been  assumed,  the  rate  Qf  rotation  must  neces- 
sarily and  continuously  diminish  through  the  influence  of  solar  tides, 
until  eventually  the  planetary  day  and  year  are  identicaLr— (PAiL  8oc. 
Washington }  meeting  October  13, 1883.) 

The  divisions  in  8aturn?s  rings.^ — Professor  Kirkwood  showed  some 

*  Astron.  Nadhr.,  No.  2527. 
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twenty  years  ago  that  Jupiter  exercised  a  peculiar  inflaence  over  the 
minor  planets,  tending  to  produce  well-marked  gaps  amongst  them  at 
certain  well-defined  distances.  For  if  the  period  of  any  minor  planet 
were  commensurable  with  that  of  Jupiter,  the  latter  would  exercise  a 
perturbing  influence  upon  it  which  would  eventnally  result  in  a  com 
plete  change  of  orbit.  Later  on,'in  1868,  Professor  Kiikwood  employed 
tire  same  principles  to  account  for  the  great  division  (Cassini's)  in  Sat- 
urn's rings.  Maxwell  had  shown  that  the  rings  must  be  formed  of  sep- 
arate particles  moving  round  the  planet  to  a  certain  extent  as  independ- 
ent satellites.  But  a  body  moving  round  Saturn  at  the  distance  of  Cas- 
sini's division  would  have  a  period  that  was  very  closely  commensur- 
able with  those  of  each  of  the  six  inner  satellites,  and  it  would  therefore 
be  especially  exposed  to  perturbation.  Dr.  W.  Meyer,  of  Geneva,  has 
carried  the  principle  yet  further  and  has  investigated  every  possible  com- 
bination of  the  commensurabilities  of  the  revolution  periods  of  the  sat- 
ellites, and  he  finds  that,  including  the  division  of  Gassini,  there  are  seven 
places  where  the  satellites  would  unite  to  exercise  a  perturbing  influence 
on  the  members  of  the  ring  system.  The  first  position  is  where  the  period 
would  be  one-fourth  of  that  of  Mimas,  and  marks  the  inner  boundary 
of  flie  dark  ring.  Particles  moving  at  almost  precisely  the  same  dis- 
tances would  have  their  times  commensurable  with  each  of  the  other 
five  inner  satellites;  thus  for  a  period  of  one-quarter  of  that  of  Mimas 
we  have  a  distance  of  1C.56  from  the  center  of  Saturn,  for  one-sixth  of 
that  of  Enceladns  IC^iS,  and  for  one-eighth  of  that  of  Tethys  10".6C. 
Dr.  Meyer  sees  a  consequence  of  this  close  agreement  in  the  well-defined 
character  of  the  inner  edge  of  the  dark  ring.  Next  comes  Struve's 
division  in  the  dark  ring.  One-fifth  the  period  of  Enceladns  corre- 
sx>onds  to  a  distance  af  11''.79;  one-seventh  that  of  Tethys  11".66 ;  the 
three  next  satellites  give  a  closely  similar  result.  The  position  of 
Struve's  division  is  not  very  exactly  known,  and  Dr.  Meyer  adopts 
11".79*  as  its  distance,  being  the  mean  between  the  positions  of  the 
inner  boundaries  of  rings  C  and  B.  One-third  of  the  period  of  Mimas 
introduces  a  new  series  of  commensurabilities  in  which  all  the  six  satel- 
lites take  a  part,  but  the  agreement  is  by  no  means  so  close  ss  in  the 
first  two  cases,  and  Dr.  Meyer  regards  the  indistinct  character  of  the 
inner  boundary  of  the  bright  ring  B,  which  would  about  correspond  to 
the  mean  of  the  distances  indicated,  as  connected  with  this  less  perfect 
coincidence.  The  period  of  Enceladns  is  four  times,  that  of  Tethys  six 
times,  that  belonging  to  a  particle  at  this  distance.  Cassini's  division 
corresponds,  as  already  stated,  to  a  period  commensurable  with  each 
of  the  six  inner  satellites,  the  period  of  Mimas  being  twice  as  long,  En- 
celadns three  times,  Tethys  four,  Dione  six,  Bhea  nine,  Titan  thirty- 
three.  The  commensurabilities  in  the  case  of  the  four  nearest  satellites 
are  of  the  simplest  possible  character,  and  we  find  that  the  inner  edge 

*  There  is  n  misprint  here  in  Dr.  Meyer's  paper ;  the  observed  and  calculated  dis- 
tances have  been  interchanged. 
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of  Gassiui's  division,  which  is  situated  at  the  distance  thus  indicated, 
is  especially  distinctly  marked.  The  outer  edge  is  very  indistinct,  the 
inflaence  of  Shea  and  Titan  being  much  feebler  on  account  of  their 
greater  distance. 

One-fifth  the  period  of  Dione  corresponds  to'  about  the  distance  of 
Encke's  division.  One-eighth  of  Shea's  period  and  one-half  of  Titan's 
approximate  roughly  to  the  same  distance* .  The  division  is  faint  and 
iU-defined.  One-third  the  period  of  Tethys,.the  simplest  relation  now 
remaining,  indicates  the  outer  boundary  of  the  ring  system,  and  one- 
seventh  that  of  Bhea  and  one  twenty-sixth  that  of  Titan  correspond  to 
distances  of  nearly  the  same  amount. 

The  only  simple  relation  omitted  is  that  of  one-fifth  the  period  of 
Tethys,  and  thus  closely  corresponds  to  integral  parts  of  the  periods  of 
the  tiireenext  outer  planets.  There  should,  therefore,  be  another  divi- 
sion at  about  14'^7.  Dr.  Meyer  does  not  seem  aware  of  the  fact,  but 
several  observers  of  Saturn  have  noticed  that  ring  B  begins  to  shade  off 
a  little  nearer  Saturn  than  the  center  of  the  ring,  which  would  corresi)ond 
to  a  distance  of  about  W.l  or  14^^8.  Professor  Holden  speaks  of  the 
point  where  this  shading-off  begins  as  ^^  a  definite  point."  The  corre- 
spondence between  calculation  and  observation  as  to  the  divisions  of 
Saturn's  rings  would  therefore  seem  to  be  complete. — {The  Observatory ^ 
September^  1833.) 

The  satellites  of  /Saficm.— Dr.  W.  Meyer  has  published  (in  the  Asir. 
nachr.)  corrected  elements  of  the  satellites  UnceladtM,  Tethys,  Dione^ 
Rhea,  Titan,  and  Japetus,  chiefly  founded  upon  his  observations  at  the 
Observatory  of  Geneva  in  1881,  the  mean  motions,  however,  being 
determined  from  a  comparison  of  the  Geneva  observations  with  the 
elements  assigned  by  Jacob  from  measures  of  the  satellites  made  at 
Madras  during  the  years  1856-'58.  The  mean  distances  and  periods 
resulting  from  Dr.  Meyer's  investigations  are  as  follows : 


Enceladus 
Tethys... 

Dione 

Rhea 

Titan 

Japetus. . . 


Mean 
distance. 

Period. 

Radii  of  Sat 

u.     h,     in.            8» 

3.8661 

1    8  63    6.92 

4. 8116 

1  21  18  25. 63 

6. 1629 

2  17  41     9.29 

8.6082 

4  12  26  11.67 

19. 9111 

16  22  41  23. 16 

67. 9303 

79    7  49  24.84 

{Kature,  Aug.  16, 1883,  vol.  xxviii,  p.  377.) 
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Signer  Schiaparelli,  the  director  of  the  Boyal  Observatory  at  Milan, 
gives  in  AstronomischeNachrichteny  Ko.  2526,  the  results  of  a  series  of  ob- 
servations of  the  figure  of  the  planet  TTranns,  which  has  been  exception- 
ally favorably  situated  for  that  purpose.    His  results  (as  to  the  amount 

of  oblateness),  by  two  separate  methods,  are  xo  9^^4.0  93  *"^  io.94-4-o.67 
agreeing, very  well  with  that  obtained  in  1842  and  1843  (the  last  time 
when  the  planet's  position  was  equally  favorable)  by  the  late  Professor 
Madler  from  his  observations  at  Dorpat,  and  indicating  that  Uranus  is 
the  most  elliptical  of  all  the  planets  excepting  Saturn.  A  similar 
result  has  been  reached  by  Professor  Young  with  the  Princeton  re- 
fractor. 

Mass  of  a  planet  from  observation  of  two  satellites. — ^M.  Strnve  recom- 
mends  measurement  of  the  position  angle  and  distance  of  a  satellite 
from  another  satellite,  and  not  from  the  primary  planet.    A  series  or 
such  measurements  on  satellites  of  Jupiter  has  been  begun  at  Pulkova. 
The  observations  occupy  one-third  the  time,  and  areconsidered  tobe  two 
or  three  times  as  accurateas  those  by  direct  reference  to  thecenterof  the 
planet.    They  are  free,  moreover,  from  the  unknown  constant  errors 
inseparable  from  the  latter — an  advantage  which  Prof.  A.  Hall,  in 
this  paper,  considers  cheaply  purchased  at  the  price  of  greater  difficult 
ties  in  computation.    He  shows  that  while  the  solution  of  6  normaL 
equations  requires  77  auxiliary  quantities,  that  of  12  (the  elements  of 
both  orbits  being  involved  by  the  new  method)  requires  442,  and  there- 
fore nearly  six  times  the  labor.     But  these  12  equations  give  the  period 
and  mean  distance  of  each  satellite,  and  hence  two  values  of  the  planet's 
mass.    {Phil.  800.  Wash,j  math.  sect.  ;  meeting  April  26.) — (Science.) 

COMBTS. 

The  Comet  of  1771. — The  comet  discovered  by  Messier  at  Paris  on 
April  1, 1771,  and  last  observed  by  St.  Jacques  de  Silvabelle  at  Mar- 
seilles on  July  17,  has  long  been  mentioned  in  our  treatises  on  astron- 
omy as  undoubtedly  moving  in  a  hyperbolic  orbit.  This  inference  was 
first  drawn  by  Burckhardt,  who  considei'ed  that  of  all  the  comets  cal- 
culated up  to  the  time  he  wrote  (M6moires  pr^sent^s  par  Savans  Stran- 
gers, 1805)  that  of  1771  was  the  only  one  of  which  it  could  be  stated 
with  some  degree  of  certainty  that  the  orbit  was  hyperbolic.  Encke 
reduced  anew  the  six  observations  employed  by  Burckhardt,  and  found 
that  the  most  probable  elements  were  hyperbolic  with  eccentricity  = 
1.00937,  which  is  almost  identical  with  Burckhardt's  value  (1.00944). 
^Nevertheless  he  did  not  regard  the  decided  superiority  of  the  hyper- 
bola in  the  representation  of  the  six  places  as  an  indubitable  proof  of 
the  necessity  of  admitting  motion  in  that  curve;  the  positions  used 
were  not  normal  x>ositions,  but  the  results  of  single  and  isolated  ob- 
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servations,  and  as  such,  the  errors  exhibited  by  a  parabolic  orbit  had 
not  80  great  a  prepoDderance  in  his  opinion  as  to  enforce  snch  necessity. 
He  concluded  that  the  subject  still  required  examination  by  a  combina- 
tion of  all  the  observations,  and  especially  if  the  originals  of  those  at 
ilVIarseilles  could  be  found. 

Lately  the  orbit  of  the  comet  of  1771  has  formed  the  subject  of  two 
memoirs,  the  first  by  Mr.  W.  Beebe,  in  the  Transactions  of  the  Oonneo- 
l;icnt  Academy  of  Arts  and  Sciences,  Vol.  Y;  the  second  by  Dr.  H. 
IKreutz,  published  m  the  Proceedings  of  the  Vienna  Academy.  Mr. 
3eebe  gives  also  a  hyperbolic  orbit,  accompanied  by  the  most  probable 
parabola  for  comparison.  Dr.  Kreutz  is  led  to  a  parabolic  orbit  for  the 
closest  representation  of  the  comet's  path,  and  though  the  original  ob- 
servations at  Marseilles  had  again  been  sought  for  unsuccessfully  he 
does  not  think  their  recovery  would  affect  the  conclusion  at  which  he 
has  arrived.    The  elements  of  the  definitive  parabola  are  as  follows: 

Perihelion  passage^  1771,  April  19.14144  M.  T.  at  Paris. 

'    o      /        // 

Longitude  of  perihelion 104    1  21.7 

Longitude  of  ascending  node 27  53  11.7  ^  M.  Eq.  177L0. 

Inclination 11  16  53.1 

Logarithm  of  perihelion  distance,  9.955127. 

— (Nature,) 

.  Theory  of  Enck^a  Cotnet. — Nature^  December  13,  1883,  contains  an 
abstract  of  the  recent  results  of  Dr.  Backlund,  whose  paper  has  not  yet 
reached  this  country. 

Dr.  V.  Asten,  in  August,  1878,  showed  that  an  acceleration  of  (yM04 
in  the  mean  motion  would  satisfy  all  the  successive  revolutions  of  the 
comet  between  1819  and  1858.  The  probable  error  of  a  normal  posi- 
tion was  9''  in  each  co-ordinate.  The  appearance  of  1871  presented  a 
striking  exception  to  others,  in  that  the  acceleration  had  a  quite  differ- 
ent value,  and  Dr.  v.  Asten  was  led  to  the  belief  that  some  one  of  the 
asteroids  had  produced  the  retardation  in  question.  In  1881  a  similar 
retardation  was  indicated,  and  Dr.  Backlund,  employing  v.  Asten's 
methods,  was  able  to  fix  on  the  time  and  place  where  the  retardation 
occurred,  which  was  again  in  the  region  of  the  small  planets. 

A  complete  revision  of  the  formulsB  by  Dr.  Backlund  has  led  to  the 
detection  of  a  material  error  in  the  computations,  which,  being  rectified, 
enables  the  whole  of  the  observations  of  all  the  appearances,  18G8-1881, 
to  be  well  represented.  The  probable  error  of  each  co-ordinate  of  a  nor- 
mal position,  1868-1881,  is  now  not  above  4'M.  By  introducing  Schur's 
reduction  of  Bessel's  mass  of  Jupiter ^  this  error  is  finally  reduced  to  2''.8. 
and  the  resulting  acceleration  for  each  revolution,  1868-1881,  is  0''.054. 
The  precision  with  which  the  normal  places  are  satisfied  is  truly  re- 
markable. 

The  theory  for  the  years  1819-1868  will  next  be  examined,  and  the 
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difference  beti^veen  the  values  of  the  acceleration  for  the  two  peiiodfi  is 
to  be  examined. 

The  great  comet  of  1882. — Mr.  Winlock,  of  the  Naval  Observatory, 
has  recently  printed  as  an  appendix  to  the  Washington  AstronoAiical 
Observations  a  valuable  summary  of  the  Washington  observations  of 
this  comet  The  paper  includes  interesting  drawings  of  the  comet  at 
various  dates,  and  also  special  diagrams  of  the  head. 

The  meridian  observations  of  the  comet  are  illustrated  by  a  series  of 
diagrams  showing  the  particular  part  of  the  head  which  was  observed ; 
and  this  will  be  found  to  be  a  valuable  addition  for  the  use  of  comput- 
ers, whose  chief  difficulty  will  be  found  in  utilizing  observations  by  dif- 
ferent observers  whose  data  refer  to  different  parts  of  the  nucleus. 

Dr.  Gould  has  communicated  to  No.  2538  of  the  AHtronoinisehe  Nach- 
richten  a  long  series  of  observations  of  the  great  comet  (b,  1882)  made 
at  Cordoba,  where  it  was  observed  by  Mr.  Thome,  assistant  at  the  ob- 
observatory  there,  until  the  1st  of  June,  a  later  date  by  twenty-six  days 
than  that  at  which  it  was  seen  at  any  other  observatory. 

The  comets  of  1883  have  been,  a,  that  discovered  by  Mr.  Brooks  on  Feb- 
ruary 23,  and  the  Pons  comet  of  1812,  rediscovered  by  Mr.  Brooks  Sep- 
tember 1, 1883.  The  variations  in  light,  of  the  latter  comet  have  been 
noteworthy. 

REPORTS  OF  OBSERVATORIES,  ETC. 

Reports  of  observatories  for  1882. — ^The  Vierteljahrsschrift  of  the  Ger- 
man Astronomical  Society  for  1883  (part  2)  contains  a  series  of  re- 
ports from  various  observatories,  mostly  European,  of  which  we  give 
the  following  abstract:  It  should  be  especially  noted  that  a  very  large 
number  of  the  European  observatories  are  now  engaged  in  remodeling 
their  buildings  or  their  instruments  or  both,  and  we  may  judge  from 
their  experience  about  how  long  it  will  be  before  a  similar  work  will 
have  to  be  done  in  America. 

Athens:  The  personnel  of  the  observatory  consists  of  the  director, 
Dr.  Schmidt,  and  an  assistant,  Dr.  Wurlisch.  The  Sun  has  been  ob- 
served on  356  days  for  spots.  The  chart  of  the  Moon  published  in  1875 
gave  the  results  of  observations  for  the  years  1840-1874;  the  measures 
are  still  continued,  and  with  even  greater  assiduity  as  may  be  judged 
from  the  fact  that  more  measures  have  been  made  since  the  publication 
of  the  chart  than  were  made  for  its  construction.  Three  hundred  and 
seventy  drawings  of  Jupiter  made  in  the  years  1841-1879  have  been 
deposited  in  Potsdam ;  since  1880, 350  drawings  have  been  made.  The 
other  planets  are  often  examined  but  seldom  drawn.  Seventy-four 
variable  stars  have  been  observed,  over  46,000  comparisons  having  been 
made.  The  Zodiacal  Light  and  the  Twilight  Arch  are  observed  at  favor- 
able opportunities. 

Basle :  This  observatory  is  devoted  chiefly  to  meteorology  and  its 
results  are  published  in  the  Swiss  Reports  of  Meteorology,  annually. 

Berlin :  The  9-inch  equatorial  has  been  remounted  by  Bamberg,  of 
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Berlin.  The  zone  +20o  to  +26o  is  practically  finished ;  the  reductions 
are  now  in  progress.  The  equatorial  has  been  used  by  Dr.  Knorl'e,  for 
observations  of  comets  and  asteroids.  The  Berliner  Jahrhtich,  with  its 
two  series  of  circulars,  has  been  published  as  usual. 

Bonn:  Th^  zoue  +40^  to  +50°  is  still  in  progress,  1,020  observations 
of  zone  stars  having  been  made  3  the  observer,  Dr.  Deichmuller,  took 
part  in  the  Transit  of  Venus  expedition  to  Hartford,  Conn.  The  reduc- 
tions ai'e  well  up  to  the  observations.  The  Southern  Durchmuaterung 
now  counts  3o7,490  star  positions.  The  final  positions  of  78,317  stars 
are  now  prepared  for  printing.  It  should  be  noted  that  all  the  work  of 
the  Southern  Durchmv^terung  is  done  by  Dr.  Schonfeld. 

Breslau :  The  report  for  1882  differs  from  that  of  1881  in  no  important 
particular. 

Dresden  (private  observatory  of  Baron  v.  Engelhardt) :  Thirty-five  ob- 
servations of  3  comets  and  110  observations  of  37  planets  have  been 
made  and  published,  and  some  important  changes  have  been  made  in 
the  instruments.* 

Dusseldorff:  In  1882  57  observations  of  18  asteroids  were  made,  and 
siuce  1847  1,102  observations  of  141  planets. 

Hamburg:  The  zone  -f  80^  to  -f  81^  has  been  completed,  and  the  ob- 
servatory has  begun  the  zone  between  —1&>  and  — 16^.  The  divided 
circle  of  the  meridian  circle  has  been  replaced  by  a  new  one,  made  by 
the  Eepsolds. 

Hereny  (Hungary) :  In  1882  the  spectra  of  147  fixed  stars  and  2  comets 
were  observed,  besides  miscellaneous  observations.  The  stellar-spec- 
trum observations  are  classified  in  a  table  giving  the  types  to  which  the 
stars  belong. 

Kaloc8a  {Hungary) :  Begular  drawings  of  the  Sun  (23  centimeters  in 
diameter)  have  been  made  during  the  year,  and  also  a  determination 
of  the  latitude  and  the  (telegraphic)  longitude  from  Vienna. 

Karlsruhe:  The  instruments  have  been  removed  from  Mannheim  to  a 
provisional  observatory  in  Karlsruhe.  With  the  6-inch  equatorial  a  se- 
ries of  measures  of  star-clusters  is  kept  up.  The  Beichenbach  circle 
(made  in  1811)  has  received  thorough  repairs  and  is  employed  in  a  de- 
termination of  the  places  of  stars  south  of  the  equator ;  the  objective  is 
only  3  inches,  and  the  stars  selected  are  therefore  8  magnitude  or 
brighter.  Each  star  is  to  be  observed  six  times,  and  Dr.  Valentiner 
hox>es  to  determine  the  places  to  O'.Ol  and  0'M5. 

Kiel :  The  equatorial  has  received  a  thorough  repairing  by  the  Bep- 
solds  and  has  been  used  by  Dr.  Lamp  in  a  series  of  Victoria  and  Sappho 
observations  for  Dr.  Gill.  Dr.  Krueger  gives  in  a  paragraph  some 
criticisms  of  the  programme  prepared  by  Dr.  Oill,  which  deserve  atten- 
tion. Dr.  Pape's  observations  for  the  determination  of  the  equinox, 
1860,  are  printed.    Thei>rinting  of  the  zone  +55^  to  -f  65^  has  been  be- 

*  A  very  interesting  illustrated  acconnt  of  Baron  v.  EngeUiardt's  observatory  in 
^yen  il  Sirius  for  November,  18i^. 
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gnu.    Kiel  will  be  in  the  fdtnre  the  central  office  for  international  sci- 
entific telegrams. 

Leipzig :  The  bnMdings  and  instruments  have  received  a  thorough 
revision,  in  particular  the  meridian  circle  and  the  electric  system. 
Small  planets  and  comets  have  been  observed  on  the  equatorial,  and 
since  July,  1882,  the  sun-spot  observations  have  been  continued.  The 
first  part  of  the  publications  of  the  observatory  is  prepared  for  publi- 
cation. 

Leipzig  (Dr.  Bngelmann's  private  observatory ) :  The  principal  instru- 
ment is  an  8-inch  refractor  by  Alvan  Clark,  which  has  been  used  for 
measures  of  difficult  double  stars. 

Milan :  The  8inch refractor  has  been  used  in  observing  double  stars, 
of  which  426  measures  have  been  made«  The  topography  of  Saturn, 
Mars,  and  Mercury  has  been  studied,  and  Professor  Schiaparelli  says 
that  the  spots  on  Mercury  are  not  so  difficult  to  recognize  as  is  gener- 
ally supposed.  The  meridian  circle  has  made  1,600  observations  on  the 
doubles  discovered  by  Mr.  Bumham ;  this  work  will  be  soon  completed. 
The  observations  of  Dembowski  are  not  yet  ready  for  publication ;  the 
18-inch  refractor  is  in  the  hands  of  the  Bepsolds  for  mounting  and  will 
not  be  ready  for  work  before  the  end  of  1884. 

Moscow :  The  work  of  this  observatory  is  given  in  vol.  ix,  part  I,  of 
its  Annals,  which  is  just  published. 

Munich:  Besides  smaller  instruments  the  observatory  has  a-Mers 
refractor  of  10^  inches,  and  a  meridian  circle  of  ^  inches  ax)ertnre. 
The  buildings  are  being  rebuilt  and  these  instruments  will  be  remodeled. 
The  meridian  circle  is  in  the  hands  of  Ertel  for  this  purpose;  the  hourly 
magnetic  and  meteorological  observations  are  discontinued,  but  will 
probably  be  resumed  elsewhere.'  A  series  at  longer  intervals  is  kept  up 
to  connect  the  new  series  with  the  old ;  the  Munich  zones  are  being  re- 
duced ;  Dr.  Seeliger  is  now  director  of  the  observatory. 

Naples:  A  list  of  the  publications  of  the  observatory  and  of  its  ob- 
servers is  given. 

(yOyaUa  {Hungary) :  Besides  miscellaneous  observations  618  micro- 
metric  measures  of  182  sun-spots  on  151  days  have  been  made. 

Padua:  The  longitudes  Bome-Padua,  Bome-Florence,  Padua-Flor- 
ence were  telegraphically  determined.  The  7-inch  equatorial  of  Dem- 
bowski has  been  acquired  by  the  observatory  and  will  replace  the  4-inch 
equatorial  made  by  Stark. 

Palermo :  The  sun-spots  were  drawn  (scale  of  0.51  meter  to  the  solar  di- 
ameter) on  315  days ;  the  chromosphere  and  protuberances  were  drawn 
on  156  days.  Observations  of  the  reversal  of  the  Frauenhofer  lines, 
especially  of  1474  K  and  b  on  124  days.  Drawings  of  Jupiter  on  24  days. 
Observations  of  three  comets  on  78  days.  Observations  of  22  minor 
planets  and  of  comets.  A  list  of  the  publications  of  the  observatoiy 
is  given. 

Potsdam :  A  spectroscopic  examination  of  the  stars  from  — lo  to  -(-20^ 
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has  been  completed,  and  the  results  are  nearly  ready  for  printing ;  it 
will  contain  4,051  numbers.  Two  hundred  and  fifty  groups  of  sun-spots 
have  been  observed.  The  observations  of  Secchi  on  the  amounts  of  heat 
^ven  out  by  different  parts  of  the  Sun's  limb  from  equator  to  pole,  have 
been  repeated  by  Dr.  Spoerer,  who,  however,  finds  no  such  difference 
as  was  reported  by  Secchi.  Photographs  of  the  Sun  have  been  made 
on  195  days.  The  photometric  observations  (Zollner's  photometer)  will 
shortly  be  published  in  three  parts :  Part  I  will  contain  a  description 
of  the  instrument  and  an  investigation  of  the  extinction  of  light;  Part 
TI  will  contain  the  observations  of  planets,  and  Part  m  the  observa 
l:ions  of  variable  stars.  The  comet  Wells  was  photometrically  observed 
on  21  nights ;  the  result  of  these  observations  showed  the  comet  to  shine 
partly  by  its  own  light.  Variable  stars  have  also  been  repeatedly  ob- 
served. 

Pragtie :  Professor  Safarik  gives  an  account  of  his  observations  of 
the  Moon,  Venns,  Mars,  and  comets,  and  of  677  observations  of  vari- 
able stars,  besides  miscellaueous  observations  which  cannot  be  sum- 
marized here. 

Stockholm :  Drl  Gylden  has  devoted  his  time  to  the  continuation  of 
his  theoretical  work  on  the  motions  of  the  major  planets ;  the  numeri- 
cal computations  require  much  time,  and  it  is  probable  that  the  Eeichs- 
tag  will  furnish  computers  to  aid  in  the  work.  The  observations  on 
stellar  parallax  are  not  fully  reduced,  but  appear  to  lead  to  the  conclu- 
sion that  the  mean  parallax  of  the  first  magnitude  stars  is  rather  less 
than  (KM.  Victoria  and  Sappho  were  observed  in  conjunction  with  Dr. 
Gill. 

TTpsala :  Victoria  and  Sappho  were  observed  with  the  refractor  for 
thi>  solar  parallax.    The  observatory  is  undergoing  repairs. 

Zurich :  The  results  of  the  observations  of  sun-spots  are  given  in  jSTo. 
59  of  the  Mittheilungenj  and  the  contents  of  thr&t  publication  are  sum- 
marized. Besides  this  the  miscellaneous  observations  of  the  observa- 
tory are  given. 

The  Oreentoich  Observatory, — Among  the  leading  points  referred  to  in 
the  report  of  the  astronomer  royal,  W.  H.  M.  Christie,  F.  E.  S.,  to  the 
Board  of  Visitors  of  the  Eoyal  Observatorj^,  Greenwich,  read  at  the  an- 
nual visitation  on  June  2,  1883,  are  the  following : 

Besides  the  regular  subjects  of  observation  with  the  transit  circle,  the 
Bun,  moon,  planets,  and  fundamental  stars,  a  new  working  list  of  2,G00 
stars,  comprising  all  those  down  to  the  sixth  magnitude  inclusive,  and 
not  observed  since  1860,  has  been  prepared,  and  was  brought  into  use 
at  the  beginning  of  March.  The  entire  number  of  transits  observed  with 
this  instrument  during  the  year  was  4,488 ;  determinations  of  coUima- 
tion  error,  354 ;  determinations  of  level  error,  323 ;  number  of  circle  ob- 
servations, 4,485;  determinations  of  nadir  point,  208;  reflection  obser- 
vations of  starSf  484. 
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Comet  a  1882  was  observed  seven  times  on  the  meridian,  a 
h  1882,  three.  The  routine  reductions  of  all  the  observations 
instrument  are  reported  in  an  extraordinary  state  of  fon 
From  the  beginning  of  this  year,  a  correction  of  — 0'^39,  has  bee 
to  the  results  of  the  nadir  observations  to  make  them  agree  in 
with  the  results  of  the  reflt^ction  observations  of  stars.  This  dif 
was  insignificant  in  1878,  and  is  on  the  increase )  its  source  hi 
been  traced.  Three  detei*minations  of  flexure  have  been  mac 
the  year.  The  correction  for  JK — By  the  error  of  assumed  co 
and  the  position  of  the  ecliptic,  have  been  investigated  for  1^ 
value  for  the  co-latitude,  from  the  observations  of  1882,  is  38^  3 
The  correction  to  the  tabular  obliquity  of  the  ecliptic  is  +(K^ 
mean  error  of  the  tabular  right  ascension  of  the  moon,  from 
tions  with  the  transit  circle,  is  +0*.82. 

The  observations  of  the  moon  with  the  alt-azimuth  have 
stricted  to  the  semi-lunation  between  last  quarter  and  first 
The  moon's  diameter  has  been  measured  thirty-three  times, 
measures  in  both  co-ordinates  with  the  transit  circle  and  the  alt 

A  very  valuable  addition  has  been  made  to  the  instmmei 
Eoyal  Observatory  by  the  gift  of  the  Lassell  2-foot  reflecting ec 
generously  presented  by  the  Misses  Lassell.  This  is  the  in 
with  which  the  Satnmian  satellite  Hyperion  was  discovered  in 
was  removed  ^m  Maidenhead  early  in  March,  and  has  beei 
mounted  in  the  grounds  of  the  Royal  Observatory.  The  telen 
two  large  mirrors  available  for  use ;  and  the  astronomer  roya 
plates  attaching  one  of  them  to  the  tube  of  the  "^  southeast  eqi 
which  has  a  firm  mounting  and  a  perfect  clock-work,  and  em] 
for  spectroscopic  and  photographic  work.  The  Lassell  telesc 
is  well  suited  for  the  observation  of  faint  satellites  and  cod]< 
are  beyond  the  present  instrumental  means  of  the  observatory 

Spectroscopic  observations  of  motion  of,  stars  in  the  line  of  si 
been  made  as  follows :  A  hundred  and  forty-two  measures  ol 
placement  of  the  F  line  in  the  spectra  of  twenty- three  stars,  an< 
six  measures  of  the  line  hi  in  nine  stars.  The  observations 
during  the  past  winter  tend,  on  the  whole,  to  confirm  the  in 
that  the  rate  of  recession  of  this  star  had  diminished  progressi^ 
1877,  and  that  its  motion  is  now  on  the  point  of  being  conve 
one  of  approach. 

The  spectrum  of  comet  a  1882  was  examined  on  three  nights 
the  great  comet  h  1882,  also  on  three  nights ;  and  that  of  com< 
on  one  night.  The  spectrum  of  the  first-named  object  showe< 
low  sodium  lines  with  great  brilliancy  just  before  perihelion 
The  spectrum  of  the  aurora  was  also  examined  in  1882,  jSTovc 
The  spectroscopic  observations  of  all  kinds  are  completely  n 
1883,  May  20. 

During  the  year  ending  at  this  time,  photographs  of  the 
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taken  on  200  days,  and  339  plates  have  been  selected  for  preservation. 
The  sun's  disk  was  firee  from  Bpots  on  seven  days;  and,  since  the  extra- 
ordinary outburst  of  last  November,  the  sun  has  been  comparatively 
quiescent.  The  astronomer  royal  proposes  soon  to  employ  a  modified 
photo-heliograph  for  this  work,  so  as  to  obtain  photographs  of  the  snn 
8  inches  in  diameter  instead  of  4.  The  measurement  of  a  large  number 
of  Indian  and  other  photographs  of  the  sun,  required  to  £11  gaps  in  the 
Oreenwich  series,  has  been  completed,  these  photographs  having  been 
received  from  the  Solar  physics  committee. 

The  course  of  the  magnetic  observations  has  remained  the  same  as  in 
former  years.  Improvements  have  been  made  in  the  methods  of  photo- 
graphic registration.  There  has  been  considerable  magnetic  activity 
durmg  the  year.  The  disturbances  of  November  last  are  to  be  detailed 
graphically  in  the  **  Greenwich  magnetic  results  for  1882.''  Particulars 
of  magnetic  disturbances  are  regularly  communicated  to  the  Colliery 
(jhuirdians  newspaper,  for  the  information  of  mining  surveyors. 

The  mean  temperature  of  1882  was  49o.6  or  Oo.l  lower  than  the  average. 
The  highest  air  temperature  was  81^.0,  on  August  6,  and  the  lowe'st., 
22<^.2,  oh  December  11.  The  mean  daily  motion  of  the  air  was  306  miles, 
27  miles  greater  than  the  average.  The  greatest  daily  motion  was  758 
miles,  on  November  4,  and  the  least,  30  miles,  on  December  11.  The 
greatest  hourly  velocity  was  64  miles,  October  24.  The  number  of  hours 
of  bright  sunshine,  as  recorded  by  Campbell's  sunshine  instrument,  was 
1,245;  that  is,  forty  hours  above  the  average  of  the  five  preceding  years. 
The  rain-fall  of  1882  was  25.2  inches,  slightly  above  the  average. 

Examination  of  sextant  glasses,  itc.,  at  Kew. — In  the  Proc,  Boy.  ISoe.  for 
1867,  Prof.  Balfour  Stewart  described  an  apparatus  designed  and  con- 
structed by  Mr.  T.  Cooke  for  the  determination  of  the  errors  of  gradua- 
tion of  sextants.  This  instrument  has  from  that  date  been  constantly 
in  use  at  the  Kew  Observatory,  and  since  the  introduction  of  certain 
Quimportant  improvements  has  been  found  to  work  very  well. 

No  provision  was  made,  however,  for  its  employment  in  the  determina- 
tion of  the  errors  of  the  dark  shades  used  to  screen  the  observer's  eyes 
when  the  sextant  is  directed  to  the  sun  or  moon,  and  it  ha«  been  found 
that  errors  may  exist  in  the  shape  of  want  of  parallelism  in  these  glasses 
sufficiently  large  to  seriously  affect  an  observation  accurate  in  other  re- 
spects. 

It  has  also  been  found  that  sextant  makers  are  desirous  of  having 
the  shades  examined  before  proceeding  to  fit  them  into  their  metal 
mountings,  and  also  to  have  the  surfaces  of  the  mirrors  tested  for  dis- 
tortion before  making  the  instruments  up.  With  a  view  to  the  accom- 
plishment of  these  ends,  for  some  time  past  the  Kew  committee  have 
undertaken  to  examine  both  dark  glasses  and  mirrors,  and  to  mark  them 
with  a  hall-mark  when  they  are  found  to  answer  the  requirements  nec- 
essary for  exactitude. 
H.  Mis.  69 27 
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For  these  purposes  the  following  apparatus  has  been  devised  and 
brought  into  use  at  the  observatory: 

A  telescope  of  3^  inches  aperture  and  48  inches  focal  length,  a  pair  of 
collimeters  of  1|  inches  aperture  and  10  inches  focal  length,  and  a  heliostat 
are  firmly  fixed  to  a  stout  plank,  so  that  their  axes  may  be  in  the  same 
horizon  tsd  plane.  The  eye-piece  of  the  telescope  carries  a  parallel  wire 
micrometer. 

In  order  to  adjust  the  instrument  the  telescope  is  directed  to  theSun, 
a  shade  being  fitted  to  the  eye-piece  and  then  placed  in  its  Y's  focused 
for  parallel  rays.  The  collimators  are  then  fixed  on  their  table  with  their 
object-glasses  opposed  to  that  of  the  telescope,  the  eye-pieces  and  wires 
having  first  been  removed  and  a  metal  plate  with  a  sharply  cut  hole  in 
its  center  fitted  to  their  diaphragms. 

Light  is  next  reflected  down  the  collimator  by  the  heliostat,  and  the 
aperture  in  the  diaphragm  being  viewed  through  the  telescope  is  care- 
fully focused  by  moving  the  object-glnss  of  the  collimator  to  and  fro  by 
moans  of  its  rack  and  pinion. 

The  diaphragm  aperture  is  next  collimated  by  rotating  the  collimator 
in  its  bearings. 

Both  collimators  being  thus  adjusted,  they  are  placed  side  by  side, 
so  that  their  illuminated  sight  can  be  viewed  simultaneously  in  the  tel- 
escope, appearing  as  superimposed  bright  disks  12'  in  diameter.  They 
are  next  separated  so  that  the  disks  remain  merely  in  contact  at  the  ex- 
tremity of  their  horizontal  diameters. 

The  instrument  is  now  ready  for  use  and  the  examination  of  the  shades 
is  performed  in  the  following  manner : 

The  glass  to  be  tested  is  fixed  in  a  rotating  frsme  in  front  of  the  ol>- 
ject-glass  of  one  collimator,  a  corresponding  shade  being  placed  between 
the  heliostat  and  diaphragm  of  the  other  collimator.    The  Sun  is  now 

■ 

directed  on  to  the  diaphragms.  The  colored  disks  are  viewed  through 
the  telescope,  when,  if  the  sides  of  the  shade  placed  between  the  colli- 
mator and  the  object-glass  of  the  telescope  are  perfectly  parallel,  the 
relative  position  of  the  disks  is  unchanged ;  if^  however,  the  shade  is 
not  ground  true,  the  disks  will  appear  either  separated  or  to  overlap. 
In  the  first  case  the  amount  of  separation  is  measured  by  the  microme- 
ter, and  serves  to  indicate  the  quality  of  the  glass.  In  the  case  of  over- 
lapping images  the  shade  is  rotated  through  18(P,  and  s<sparation  pro- 
duced which  can  be  measured.  A  second  examination  is  then  made, 
the  shade  having  been  turned  through  90^. 

If  in  no  position  a  separation  of  images  is  found  to  exist  to  the  extent 
of  20"'  the  glass  is  etched  K.  0. 1 ;  if  more  than  20"'  but  less  than  40"% 
the  mark  is  K.  O.  2 ;  with  greater  distortion  than  this,  the  shade  is  re- 
jected and  not  marked. 

To  examine  the  quality  of  the  mirrors,  a  small  table,  on  leveling 
screws,  is  put  in  front  of  the  object-glass  of  the  telescope.  The  mirror 
to  be  tested  is  placed  on  its  edge  on  this  table,  and  turnetl  until  a  dia- 
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lant  well-defiued  object  is  reflected  down  the  tabe  of  the  telescope. 
The  olgect-glass  of  the  telescope  haviug  previously  been  stopped  down 
to  an  aperture  corresponding  to  the  size  of  the  mirror  the  reflected 
image  is  contrasted  with  that  seen  directly,  and  if  the  deflnitiou  is  un- 
changed the  mirror  is  marked  K.  O.  with  a  writing  diamond  and  returned 
to  the  maker ;  if  the  object  appears  distorted  its  uniituess  for  use  is  sim- 
ilarly notified.    A  small  fee  is  charged  for  the  examination. 

Bayal  Obwrvaiory^  Cape  of  Qood  Hope. — In  the  report  for  1882,  Dr« 
Gill  states  that  the  observations  for  the  difference  of  longitude  between 
the  observatory  and  Aden  are  completed.  The  irreat  comet  was  observed 
on  every  clear  night  from  September  7,  and  photographs  were  obtained 
on  six  nights.  The  heliometer  measures  for  the  parallax  of  certain 
Houthem  stars  are  nearly  concluded.  In  connection  with  observatious 
in  the  northern  hemisphere,  Victoria  and  Sappho  have  been  observed 
for  determining  the  solar  parallax  by  Oalle's  method.  Time  of  contact 
at  the  Transit  of  Venus  was  noted  by  six  observers,  and  heliometer 
measures  were  made  during  the  transit. — (Monthly  nbt.,  March,  1883.) 

The  Observatory  at  Melbourne. — ^The  seventeenth  annual  report  of  the 

board  of  visitors  of  this  establishment,  together  with  the  report  of  the 

Oovemment  astronomer,  Mr.  Ellery,  for  the  year  ending  June  30, 1882, 

has  been  received.    The  meridian  work  with  the  transit-circle  was  for 

the  most  part  limited  to  observations  of  standard  stars,  for  the  ordinary 

purposes  of  an  observatory,  and  the  determination  of  places  of  stars 

used  for  positions  of  comets.    The  8-inch  equatorial  had  been  arranged 

for  the  observation  of  the  small  planets  Victoria  and  Sappho  during 

the  last  autumn,  according  to  a  programme  agreed  upon  with  several 

European  ^nd  American  and  other  southern  observatories,  with  the  view 

to  another  determination  of  the  solar  parallax.    The  large  reflector  was 

employed  on  celestial  photography,  for  sketching  a  number  of  Sur  John 

Herschel's  smaller  nebulse,  for  drawings  of  comet  1881,  IV,  &c.    The 

nebulsB  about  77  Argus  was  examined  on  three  evenings,  and  was  found 

to  agree  very  closely  with  the  drawing  made  in  1875.    The  majority 

3f  the  smaller  nebulse  were  found  to  accord  well  with  Herschel's  de- 

seriptions.    Nos.  57  and  1423,  however,  were  much  fainter  than  Her- 

schel  indicated,  and  Nos.  1655  and  2181  differed  considerably  from  his 

description.    Two  hundred  and  seventeen  photographs  of  the  Sun  were 

taken.    A  new  transit  circle  has  been  ordered  from  Troughton  and 

Simms. — Nature. 

The  Sydney  Observatory. — An  octavo  pamphlet  of  16  pages  has  been 
distributed  by  the  Sydney  Observatory  which  gives  the  history  and 
progress  of  astronomy  in  New  South  Wales  from  1786  to  1883.    The 
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first  permanent  observatory  was  Sir  Thomas  Brisbane's,  erected  in  1821 
and  dismantled  in  1847. 

The  Sydney  Observatory  dates  from  1858,  and  though  at  first  ijoorly 
supplied  with  instruments,  it  is  now  excellently  equipped.  A  list  of 
the  publications  of  the  various  directors,  Rev.  W.  Scott,  G.  R.  Smalley, 
and  n.  C.  ItttsscU,  is  annexed  to  the  pamphlet. 

Paris  Observatory. — Admiral  Mouchez  has  issued  his  report  on  the 
work  of  the  Paris  Observatory  during  the  year  1882-'83.  He  refers 
to  the  exceptionally  bad  state  of  the  sky  during  the  second  half  of 
3882,  and  also  to  the  derangements  produced  in  the  regular  course 
of  i>roceedings  by  the  preparations  for  the  Transit  of  Venus,  as  well  as 
1)y  the  temporary  absence  of  no  less  than  five  members  of  the  personnel 
of  the  observatory  for  the  puri)0se  of  taking  part  in  it.  Nevertheless 
the  year  will  rank,  he  thinks,  as  one  of  importance  in  the  history  of  the 
observatory  on  account  of  the  installation  of  the  new  ^i  equatorial  coudeS^'" 
and  the  nearly  completed  arrangements  for  the  more  extended  study  of 
magnetism  and  terrestrial  physics  generally,  with  a  view  to  which  six 
subterranean  chambers  have  been  built  under  the  best  possible  condi- 
tions of. isolation  and  stability,  so  as  to  obtain  observations  in  a  constant 
temperature.  With  regard  to  astronomical  work,  the  bodies  of  the 
solar  system  (including  the  small  planets)  appear  to  have  been  observed 
at  Paris  as  regularly  as  heretofore,  and  steady  progress  has  been  made 
with  the  reobservation  of  the  stars  of  Lalande's  catalogue  f  during  the 
last  four  years  no  less  than  110,000  meridian  observations  have  been 
made  as  part  of  the  results  to  be  incorporated  in  the  new  catalogue^ 
the  printing  of  which  is  now  being  commenced.  The  construction  of 
the  gr^at  refractor,  of  16  meters  focal  length,  is  in  an  advanced  RtSktBy 
the  object-glass  being  finished;  a  dome  20  meters  in  diameter  (equal 
in  size  to  that  of  the  Pantheon,  and  the  largest  movable ^lome  ever 
made)  is  to  be  built  to  contain  it,  for  which  the  ground  has  now  been 
prepared,  and  special  arrangements  will  be  made  to  secure  the  building 
from  any  ill  effects  arising  from  displacement  of  the  soil,  particularly 
necessary  from  the  circumstance  that  the  ground  below  the  observa- 
tory was  mined  for  the  catacombs.  Admiral  Mouchez  is  giving  his 
attention  also  to  the  establishment  of  an  astronomical  observatory  at 
the  summit  of  the  Pic  du  Midi,  2,859  meters  high,  where  a  meteorolog- 
ical observatory  already  exists,  founded  by  Oeneral  Nausouty.  The 
advantages  of  this  position  for  astronomical  purposes,  owing  to  the 
great  clearness  and  transparency  of  the  air,  have  been  sufficiently  man- 
ifested, and  the  admiral  remarks  that  a  telescope  of  comparatively  very 
moderate  power,  if  established  there,  might  have  led  to  the  discovery 
of  the  satellites  of  Mars  long  before  they  were  actually  disa^vered  at 
Washington.  The  fntention  is  that  any  astronomer  wishing  to  engage 
in  special  researches  may  take  advantage  of  the  contemplated  new 
observatory. 


■■ 
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American  observatories, — {Albany^  Olintonj  Bochesterj  Toronto,  Montreal^ 
Cambridge,  New  Haven^  Princeton^  Wa'SMngton.) 

American  astromomers  will  be  much  interested  in  a  very  intelligent 
account  of  a  scientific  journey  made  by  Dr.  Ealpb  Copeland  in  1883, 
whicb  is  printed  in  Oopemictis  No.  32.  Tbe  observatories  named 
above  were  seen,  and  their  chief  points  of  interest  are  briefly  and  pleas- 
antly mentioned.  Dr.  Copeland  seems  to  have  been  most  pleased  with 
glass  reticles,  the  American  form  of  chronograph,  Clark's  present  man- 
ner of  separating  the  lenses  of  objectives  and  their  color  correction ; 
while  the  chief  fault  found  is  with  the  too  light  mountings  of  Clark's 
equatorials  compared  with  Orubb's,  for  example,  and  to  a  less  extent 
their  too  great  simplicity,  as  compared  with  Repsold's.  In  regard  to  the 
first  question  it  may  be  asked  whether  the  steadiness  of  position  of  the 
Washington  26-inch  is  not  all  sufficient ;  and  as  to  the  second  it  appears 
sufficient  to  mention  that  the  mounting  of  the  Milan  refractor  is  to  cost 
as  much  as  the  telescope  itself,  which  seems  extravagant  to  Americans. 

The  United  States  Naval  Observatory. — ^The  report  of  Admiral  Shu- 
feldt,  under  date  of  October  22, 1883,  covers  the  work  of  the  observa- 
tory for  the  past  year. 

The  personnel  of  the  observatory  is  as  follows : 

Bear- Admiral  B.  W.  Shdfeldt,  superintendent ;  Commander  W.  T. 
Sampson,  assistant  to  superintendent;  lieutenants,  Pendleton,  Moore, 
Bowman,  Garvin,  Wilson,  Harris,  Sewell ;  ensigns.  Brown,*  Allen,  Tay- 
lor, Hoogewerff ;  professors,  Hall,  Harkness,  Eastman,  Frisby;  assist- 
ant astronomers,  Skinner,  Winlock,  Paul;  clerk,  Thomas  Harrison; 
computer,  W.  M.  Brown,  jr.;  computers  (Transit  of  Venus),  Woodward, 
Flint,  Wiessner,  A.  Hall,  jr.;  instrument-maker,  W.  F.  Gardner; 
also  three  watchmen  and  nine  laborers. 

The  report,  which  is  not  yet  published,  contains  a  brief  account  of  the 
work  accomplished  with  the  principal  instruments  of  the  observatory — 
the  26-inch  and  9.6-inch  equatorials,  the  transit  circle,  prime  vertical 
and  meridian  transit — and  the  progress  in  the  chronometer  department, 
the  department  of  nautical  instruments,  the  library,  and  also  in  the  re- 
ductions of  Gilliss's  Zones  of  1850, 1851, 1852. 

The  26'inch  equatorial, — ^This  instrum^it  has  been  in  charge  of  Prof» 
A.  Hall,  with  Prof.  £.  Frisby  as  assistant.  Mr.  George  Anderson  is 
eiflployed  as  an  assistant  in  the  dome.  This  equatorial  has  been  em- 
ployed, as  in  preceding  years,  for  the  observation  of  double  stars, 
satellites,  and  comets.  The  satellites  of  Saturn,  Uranus,  and  Neptune 
have  been  observed ;  and  we  have  now  collected  a  large  number  of  ob- 
servations of  these  satellites.  The  ring  of  Saturn  has  been  observed, 
but  DO  remarkable  changes  have  been  noticed.  In  fact,  many  of  the 
strange  phenomena  frequently  described  in  connection  with  this  unique 


*  Appointed  professor  of  mathematios  United  States  Navy  October  13,  1883. 
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'  ring,  tlie  olxicrvers  Iiere  Tail  to  see  on  the  best  iiiglits.  Dnring  the 
greatest  opening  or  the  ring,  which  \s  near  at  hand,  it  is  intended  to 
niiikoft  set  of  micrometric  measoree  of  the  dimoiiaions  of  the  ring.  Some 
obnervations  for  stellar  parallax  have  been  undertaken  ;  bat  as  the  ob- 
server resides  at  some  distance  from  the  observatory,  snch  work  is  very 
laborious,  and  It  seems  better  to  defer  it  nntil  more  coDvenieut  arrange- 
tuenta  are  made.  At  the  preseut  time  the  pressing  need  on  this  instro- 
ment  is,  that  tbe  observations  of  satellites  already  made  shonki  Ix-  dis- 
cnxsed  for  tbe  pnrpose  of  correcting  the  orbits  of  these  satellites  and 
of  deterininiug  the  masses  of  the  planets.  This  discassion  has  been 
begun,  and  the  uamerical  calcalntiona  are  being  made  by  Ensigns  W. 
H.  Allen  and  J.  A.  Boogeworff. 

The  transit  drole. — This  instmment,  in  charge  of  Prof.  J.  R.  Bastman, 
was  employed  in  the  same  class  of  work  as  in  1881-'S2,  Tlic  observertt 
\rere  Professor  Eastman  and  Assistant  Astronomers  A.  N.  Skinner, 
Milps  Bock,*  and  W,  0.  Winlook.  The  whole  number  of  observations 
made  with  the  transit  circle  from  October  18, 1882,  to  October  18,  1883, 
■8  :),88U. 

Tlie  meteorological  observations  have  been  continued,  as  in  former 
years,  by  the  watchmen. 

The  \>.Ginck  equatorial. — This  iustrnment  has  been  in  charge  of  Cocd- 
mander  W.  T.  Sampson,  assisted  port  of  the  time  by  Lient.  W,  E. 
Scwell,  and  part  of  the  time  by  Lieut.  John  Garvin,  It  has  been  naed, 
•AH  in  former  years,  in  observations  of  the  phenomena  of  Jupiter's  satel- 
lites, occultations  by  tbe  moon,  plaoes  of  comets,  and  for  obtaining  oor- 
n-ctiouH  to  tiie  ephcineris  places  of  minor  planets. 

I'time  vertieal  instrument. — This  instrument  is  in  charge  of  Lient.  C. 
G.  Bowman,  assisted  by  Ensign  H.  Taylor.  Observations  with  it  were 
rccoQimeticed  November  11,  1882.  Continuous  observations  have  beeji 
restricted  to  about  forty  stars,  in  uo  case  exceeding  2^  zenith  distance 
when  on  the  meridian ;  and  these,  with  one  exception,  have  been  closely 
condned  to  the  time  of  the  two  maxima  of  aberration.  Tbe  one  excep- 
tion referred  to  was  in  the  case  of  alpha  Lyrae,  which  haa  been  regu- 
larly observed  tbrougliout  the  twenty-four  hours,  having  in  view  tbe 
possibility  of  a  determination  of  it«  absolute  parallax.  Up  to  this  time 
about  58U  observations  have  been  secured.  In  the  reductions,  Strnv^s 
fornntliB  have  been  used,  and  tbe  labor  has  been  greatly  lessened  by 
the  use  of  his  anxiliar>'  tables  for  the  prime  vertical  transit  * 

Meridian  transit  inttmment. — This  instrument  has  been  in  charge  of 
Lieut,  n.  R.  Harris,  and  Lieut.  E.  G.  Pendleton  haa  assisted.     The    ' 
meridian  transit  instnimeot  has  been  used  for  the otisonrations  of  stani   i 
of  the  Ameriean  epkemeris  for  clock  and  azimuth  corrections,  and  the  de-  , 
terminatioDS  of  the  right  asceusions  of  the  sun,  moon,  and  mf^or  planets.  ^ 
The  total  Dumber  of  observations  of  the  character  mentionM  is  1,408.' 

•  SDcxwedAd  Novembor  1,  IBK),  by  Prof.  H.  H.  PhI. 
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Observations  bave  been  taken  as  often  as  practicable,  to  obtain  each 
day  the  correction  of  the  standard  mean-time  clock  for  setting  to  correct 
time  the  transmitting  dock,  which  is  used  in  sending  ont  the  time  sig- 
nals from  the  chronometer  room  and  in  rating  the  chronometers. 

Harvard  College  Observatory. — ^The  annual  report  of  tbe  director  of 
Harvard  College  Observatory,  for  1883,  was  submitted  on  the  occasion 
of  the  annual  inspection  by  the  visiting  committee.  It  is  a  document 
of  considerable  length,  and  reviews  in  detail  the  doings  of  the  year. 
The  report  begins  with  a  statement  that  the  annual  donation  or  sub- 
scription of  $5,000,  which  has  continued  for  a  term  of  five  years,  has 
now  ceased.  An  attempt  has  been  made  to  supply  its  place  by  a  per- 
manent fund.  For  this  $50,000  have  been  subscribed,  and  it  is  hoped 
that  tlus  will  be  increased  to  $100,000,  so  that  the  activity  of  the  ob- 
servatory may  be  maintained.  The  working  force  of  the  institution  now 
consists  of  the  director  and  sixteen  assistants  of  various  grades,  six  of 
whom  are  women  and  ten  men.  The  photometric  determinations  of  the. 
times  of  eclipse  of  Jupiter's  satellites  have  been  continued.  The  eclipses 
thus  observed  since  October,  1882,  have  been  55,  and  from  the  begin- 
ning 240.  Experimental  observations  of  occultations  and  transits  of 
the  satellites  have  also  been  made  with  a  doubledmage  micrometer. 
A  part  of  tbe  zone  observations  made  under  Professor  Bond's  directions 
has  been  revised  for  the  purpose  of  detecting  cases  of  proper  motion 
among  small  stars,  for  which  this  early  work  of  the  observatory  fur- 
nishes valuable  data.  The  present  revision  also  includes  photometric 
determinations  with  a  wedge  of  tinted  glass. 

The  construction  of  charts  of  small  stars  near  certain  selected  bright 
stars,  in  accordance  with  a  plan  adopted  some  years  ago  by  a  committee 
of  the  Association  for  the  Advancement  of  Science,  has  been  begun. 
Similar  charts  of  the  neighborhood  of  variable  stars  have  also  been 
undertaken.   Beference  is  made  to  successful  distribution  of  early  com- 
«tary  intelligence  through  the  observatory.    By  this  arrangement,  the 
^Ti't  accurate  observations  of  the  two  comets  discovered  this  year  were 
made  at  this  observatory,  and  the  positions  obtained  were  extensively 
used  in  the  computation  of  orbits.    Experimental  work  has  been  done 
in  anticipation  of  a  systematic  investigation  of  the  spectra  and  color  of 
the  stars.    Between  February  8  and  November  1  Professor  Rogers  made 
2,640  observations  of  fundamental  stars  with  tbe  meridian  circle,  in- 
cluding 136  of  Polaris  and  121  of  the  sun.    Mention  is  made  of  the 
determination  during  the  year  through  observations  at  Cambridge  of  the 
longitude  of  McGill  Observatory,  in  Montreal.    In  order  to  complete 
the  series  of  zone  observations  which  formed  an  important  part  of  the 
work  of  the  meridian  circle  from  1870  to  1879,  it  became  necessary  to 
reobserve  a  large  number  of  stars,  and  to  observe  others  which  were 
found  to  have  escaped  notice  previously.   The  faintness  of  many  of  these 
requires!  a  diffenmt  system  of  illumination,  which  was  successftdly  ar- 
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ranged  by  Mr.  Greorgo  B.  Claik,  and  at  present  the  transit  of  stars  of 
the  tenth,  and  even  of  the  eleventh,  magnitude  can  be  observed. 

The  successfal  working  of  the  meridian  photometer  is  remarked  upoa, 
and  it  is  stated  that  since  ^November  I,  1882,  there  have  been  made  13S 
series  of  observations  of  this  kind,  which  required  about  20,000  settings. 
The  most  important  investigation  made  with  the  instrument  relates  to 
the  magnitudes  of  the  brighter  telescopic  stars  in  the  northern  hemis- 
phere. This  will  result  in  i-educing  to  a  single  system  the  estimates  of 
brightness  made  at  thirteen  observatories  for  ten  or  fifteen  years,  during 
the  recent  co-operative  zone  observations.  It  appears  from  the  work  of 
the  meridian  photometer  that  systematic  errors  in  previous  estimates  of 
magnitude  have  occurred,  owing  to  the  presence  of  the  Milky  Way  and 
of  groa])S  of  bright  stars,  especially  those  in  Orion.  The  equatorial  of 
the  west  dome  has  been  actively  employed  by  Mr.  Chandler  especially 
in  the  study  of  the  variable  stars.  About  one  hundred  and  forty  vari- 
ables of  long  i>eriod  are  definitely  known  to  exist,  and  each  of  these 
objects  is  observed  twice  a  month,  according  to  the  present  plan  of 
work,  and  still  more  frequently  during  its  brighter  phases.  About 
three  hundred  observations  of  the  color  of  variable  stars  have  also  been 
made,  and  telescopic  stars  suspected  of  variability  are  likewise  exam- 
ined. Important  experiments  in  astronomical  i)hotography  have  been 
made.  It  is  thought  that  photographic  methods  will  furnish  very  deli- 
cate tests  of  the  color  of  stars,  and  a  photographic  map  of  the  whole 
heavens  is  to  be  formed. 

A  congratulatory  reference  is  made  to  the  adoption  of  the  new  stand- 
ard time,  in  respect  to  which  it  is  remarked  that  the  policy  of  the  ob- 
servatory has  been  to  avoid  forcing  the  matter  in  anticipation  of  the 
public  wishes.  The  Boston  time-ball  was  dropped  during  the  jenr  at 
noon  by  telegraph  on  321  days,  and  by  hand  on  40  days.  On  4  days  it 
failed  to  fall  at  noon,  but  was  dropped  five  minutes  later.  The  transfer 
of  the  Smithsonian  Institution  to  the  observatory  of  the  responsibility 
of  collecting  and  distributing  intelligence  of  new  discoveries  is  noted  as 
one  of  the  important  events  of  the  year.  Among  other  matters  t  he 
successful  observations  of  the  transit  of  Venus  last  December  are  men- 
tioned.   The  report  closes  as  follows: 

'^  The  director  visited  Europe  during  the  summer,  and,  among  other 
scientific  results  of  his  trip,  obtained  copies  of  valuable  unpublished 
manuscripts  of  Sir  William  Herschel  and  of  Argelander.  The  Herschel 
manuscripts  complete  the  estimate  of  the  light  of  all  stai'S  in  Flam- 
steed's  Catalogue,  and  are  of  great  importance  in  connection  with  the 
work  of  the  meridian  photometer.  Thirty-one  publications  relating  to 
science  have  been  made  during  the  year  by  the  observatory  or  its  officers 
individually.''    (BosUrn  Advertiser,) 

From  the  last  annual  repoit  of  Harvard  (loUege  Observatory  we  learn 
that  the  search  for  new  planetary'  nebulse  (by  the  spectroscopic  method) 
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Las  resulted  in  the  discovery  of  seven  such  objects.  Most  of  them  are 
so  minute  that  they  cannot  be  distinguished  from  stars  by  the  ordinary 
eye-piece.  Photometric  work  on  the  satellites  of  Mars  confirms  that  of 
1877  and  1879,  except  that  the  brightness  of  Deimos,  when  precedinf^ 
and  when  following  Mars,  does  not  seem  to  change,  as  formerly  noticed. 
The  determination  of  the  brightness  of  various  points  on  the  Moon  to 
aid  the  work  of  the  Selenographical  Society  is  now  completed.  From 
this  investigation  it  appears  that  the  scale  of  brightness,  in  use  by 
common  observers  of  the  Moon,  is  closely  expressed  in  terms  of  stellar 
magnitades,  each  degree  in  the  scale  answering  to  the  ratio  of  light 
equivalent  to  six-tenths  of  a  magnitude.  The  wedge  photometer  has 
been  used  to  measure  the  light  of  faint  stars  in  zones.  It  is  so  placed 
in  the  instrument  that  the  diurnal  motion  of  the  stars  carries  them 
from  its  thin  to  its  thick  portion,  and  the  time  of  their  disappearance 
is  noted  to  determine  their  brightness.  The  careful  study  of  Saw- 
yer's variable  star,  D.  M.  +  1°,  No.  3408,  proves  it  to  be  a  very  inter- 
esting object.  Its  period  of  variability  is  20h.  7m.  4s.,  1.6  being  the 
shortest  known  belonging  to  the  Algol  class.  Its  variation  is  from  6.0 
to  6.8. 

The  telegraphic  system  devised  by  those  in  charge  of  the  Science 
Observer  for  the  8i)eedy  transmission  of  comet  news  has  been  improved, 
extended,  and  will  probably  soon  come  into  general  use.  Progress  has 
been  made  in  the  reductions  of  the  iit^ridian  circle  work  from  1870  to 
1879.  These  observations  will  make  about  1,200  printed  pages,  and 
^ill  fill  three  volumes  of  the  Annals.  Volume  i  will  contain  an  intro- 
duction with  discussion  of  instrumental  constants,  &c.;  ii  will  contain 
all  the  zone  observations  in  journal  form,  and  ni,  observations  of 
secondary  polar  stars  made  in  1872-'73,  a  list  of  stars  for  United  Slates 
Coast  Survey  in  1878,  and  other  similar  work  in  1879.  This  important 
work  is  already  well  advanced,  under  the  direction  of  Prof.  W.  A. 
Bogcrs.    The  Coast  Survey  Catalogue  is  now  ready  for  publication. 

The  work  of  the  meridian  photometer  has  been  considerable.  Over 
ninety  thousand  measures  were  made  last  summer  on  about  4,000  stars, 
visible  to  the  unaided  eye.  This  work  involves  the  discussion  of  sev- 
eral problems  of  general  interest  in  connection  with  the  light  of  the 
stars,  among  which  ma^^  be  mentioned  atmospheric  absorption.  The 
discussion  of  about  fifteen  thousand  observations  shows  this  curious 
result:  That  we  may  assume  the  absorption  at  any  altitude  exceeding 
15^  to  be  equal  in  stellar  magnitude  to  one-quarter  of  the  secant  of  the 
zenith  distance,  which  agrees  very  closely  with  the  empirical  law  de- 
duced by  Seidel. 

Though  some  have  claimed  that  the  Pole  Star  is  variable,  its  con* 
Btancy  is  established  by  the  photometer. 

Other  valuable  matter  in  this  report  pertains  to  variable  star  work, 
equatorial  observations,  scientific  papers  published,  and  plans  for  the 
future.    (Sidereal  Messenger.) 
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'  It  is  dtisired  to  form,  at  the  Harvard  College  Observatory,  a  collection 
^f  all  photographs  of  the  heavenly  bodies  and  of  their  spectra  which 
'Can  be  obtained  for  the  purpose,  and  Professor  Pickering  requests  that 
both  European  and  American  astronomers  will  contribute  specimens  to 
this  collection.  Original  negatives  would  be  particularly  vsdnable.  It 
may  happen  that  some  such  negatives,  having  slight  imperfections  which 
would  limit  their  value  for  purposes  of  engraving,  could  be  spared  for  a 
•collection,  and  would  be  as  important  (considered  as  astronomical  ob- 
4servations)  as  others  photographically  more  perfect.  In  some  cases 
astronomers  may  be  willing  to  deposit  negatives  taken  for  a  special  pur- 
pose, and  no  longer  required  for  study,  in  a  collection  where  they  would 
retain  a  permanent  value  as  parts  of  a  historical  series.  Where  pho- 
tography is  regularly  employed  in  a  continuous  series  of  observations 
it  is  obvious  that  specimen  negatives  only  can  be  spared  for  a  collection. 
But  in  such  cases  it  is  hoped  that  some  duplicates  may  be  available, 
and  that  occasional  negatives  may  hereafter  be  taken  for  the  purpose 
-of  being  added  to  the  collection,  to  exhibit  recent  improvements  or 
striking  phenomena. 

When  negatives  cannot  be  furnished,  glass  positives,  taken  if  possi- 
ble by  direct  printing,  would  be  very  useful.  If  these  also  are  not  pro- 
-curable,  photographic  prints  or  engravings  would  be  desirable. 

In  connection  with  photographs  themselves,  copies  of  memoirs  or 
communications  relating  to  the  specimens  sent,  or  to  the  general  subject 
•of  astronomical  photography,  would  form  an  interesting  supplement  to 
the  coUection. 

Field  Memorial  Observatory  of  Williams  College. — The  following  brief 
-description  of  this  new  observatory  is  based  on  a  photographic  view  by 
Pach  Bros.,  841  Broadway,  New  York.  The  building  is  situated  some 
three-fourths  of  a  mile  from  the  Hopkins  Observatory,  on  the  college 
grounds.  It  consists  of  a  large  meridian  room,  a  hail,  a  bed-room,  and  a 
large  computing  room.  The  building  is  of  iron,  on  a  stone  foundation. 
The  meridian  instrument  is  a  circle  by  Bepsolds  of  4j^  French  inches  aper- 
ture. The  room  is  designed  so  as  to  give  the  best  field  for  this  beautiftil 
instrument.  The  slit  is  40  inches  wide,  covered  by  three  hinged  shutters. 
Windows  allow  ventilation,  and  a  novelty  in  such  construction  is  a 
tower  or  ventilating  shaft.  The  wall  shutters  are  arranged  as  doors. 
The  whole  aspect  of  the  building  is  very  pleasing  to  the  eye  and  the 
situation  is  excellent.  Professor  Safford  is  engaged  in  a  highly  im- 
portant work  on  i>olar  stars,  the  first  part  of  which  is  about  to  be 
printed. 

Litchfield  Observatory. — ^Dr.  Peters,  in  his  annual  report,  says :  "  The 
work  in  the  observatory  was  continued  upon  the  same  plan  and  directed    r 
to  the  same  objects  as  in  the  years  preceding.    The  number  of  stars  ob-  ^ 
eerved  since  my  last  report,  in  zones,  is  12,069— considerably  more  than 

f 
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iu  any  former  3'ear,  since  the  mapping  of  the  skies  approaching  the 
Milky  Way  requires  a  greater  number  of  fundamental  positions.  A 
new  glass  scale,  which  we  owe  to  the  kindness  of  Prof.  W.  A.  Rogers, 
of  Cambridge,  as  it  is  ruled  so  that  one  scale  division  in  the  focus  of 
our  refractor  exactly  equals  10  seconds  of  arc,  has  saved  much  time  in 
the  reduction.  In  all,  we  have  now  87,982  zone  star  observations,  which 
should  be  arranged  in  a  catalogue.  Twenty  of  the  celestial  charts,  for 
which  the  zone  stars  form  the  skeleton,  have  been  published  during  the 
year  (at  my  private  expense),  and  distributed  gratuitously  from  the 
Litchfield  Observatory  to  other  observatories,  learned  societies,  and 
private  individuals  to  reciprocate  favors  received  by  our  institution. 

"  At  the  request  of  Mr.  Gill,  royal  astronomer  at  the  Cape  of  Good 
Hope,  a  number  of  observatories  in  the  northern  and  in  the  southern 
hemispheres  united  to  make  corresponding  observations  upon  two  of  the 
minor  planets,  in  order  to  determine  by  this  method  the  solar  parallax. 
The  Litchfield  Observatory  was  the  only  one  co  operating  in  the  United 
States,  and  I  have  been  successful  in  obtaining  some  good  sets  of  ob- 
servations upon  Victoria,  but  none  upon  Sappho,  the  opposition  of  which 
fell  into  the  later  part  of  autumn,  when  the  sky  was  unfavorable,  as 
usual,  while  a  complete  set,  as  demanded  by  the  programme,  each  time 
required  an  uninterrupted  clear  sky  of  about  four  hours.  Of  the  re- 
markable naked  eye  comet  that  showed  itself  last  September  and  in 
the  following  months  some  positions  have  been  determined  which  have 
X)eculiar  value,  as  I  believe,  because  the  real,  very  small  nucleus  was 
discovered,  for  which  most  of  the  observers  measured  by  mistake  what 
was  only  an  agglomeration  of  light  in  the  narrow  and  very  long  bright 
jet.  The  hope  of  observing  the  Transit  of  Venus  of  last  6th  of  Decem- 
ber from  this  place  made  me  decline  the  offer  to  go  with  one  of  the  ex- 
I>ei1itions  sent  out  by  the  Kavy  Department.  But  inexorable  clouds 
brought  sad  disappointment  here  at  home.  Positions  of  minor  planets 
have  been  determined  only  in  cases  where  either  the  orbit  seemed  to 
need  considerable  correction  or  where  the  apparent  smallness  of  the 
planetoid  might  be  an  obstacle  to  its  being  observed  elsewhere.  The 
variables  h«re  detected  have  been  followed  up  at  intervals  in  order  to 
ascertain  their  periods.  Meridian  transit  of  stars  have  been  taken  as 
often  as  it  seemed  necessary  to  keep  the  rates  of  clocks  and  chronome- 
ters under  control. 

^^  The  instruments,  on  the  whole,  are  in  good  condition,  but  I  must  re- 
port what  I  have  said  in  former  years,  that  it  is  desirable  to  have  the 
object-glass  of  the  Spencer  refractor  repolished,  and  perhaps  even  re- 
figured.  I  have  mentioned,  also,  before  the  deteriorated  state  of  the 
filar  micrometer  which,  as  is  natural  after  so  many  thousands  of  meas- 
urements, is  sensibly  wearing  out,  so  that  soon  it  will  be  almost  im- 
possible to  get  creditable  residts  by  it  Meanwhile  the  filar  micrometer 
is  one  of  the  most  essential  apparatus  for  utilizing  the  great  refractor. 

"The  observatory  building  has  stood  now  about  thirty  years.  An  ex- 
amination in  the  basement  has  revealed  the  unpleasant  fact  that  the 
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sills  and  posts  of  the  trasses,  especially  at  the  corners  of  the  central 
square,  are  rotten,  so  as  not  longer  to  sustain  the  overlyiug  weight.  I 
call  the  earaest  attention  of  the  trustees  to  this.  The  ruthless  destrac- 
tion  (in  October  last)  of  the  plantation  of  young  trees  that,  cnltivated 
with  love  and  labor  for  fifteen  years,  with  time  were  to  give  shelter 
against  the  predominant  rough  western  winds,  will  seriously  impair  the 
work  of  the  observatory  in  the  future,  when  my  place  will  be  filled  by 
an  astronomer  of  less  iron  constitution  than  mine.  The  destruction  was 
unwarrantable  and  without theknowledgeof  the  curators  of  the  grounds. 
I  recommend  the  immediate  replanting  of  forest  trees  on  the  plot.'' 

The  d^'itich  Clark  objective  for  the  Pulkova  Ohservatcry. — ^This  objec^ 
ive  was  finished  early  in  1883, .  and  Director  Otto  v.  Struve  made  a 
special  visit  to  the  United  States  to  test  it.  Dr.  Struve  first  visited 
Washington  and  observed  various  difficult  or  peculiar  objects  with  the 
26-inch  telescope.  Among  these  were  Jupiter^  SiriuSy  Procyouj  the  Orum 
nebula,  S  3121  (distance  (V^4),  42  ComcBj  rj  Oeminorum^  etc.  The  same 
objects  were  then  viewed  at  Cambridge  with  the  30-inch  objective  in  a 
temporary  mounting,  and  Dr.  Struve  was  entirely  satisfied  with  the 
performance  of  the  objective.  This  was  then  carefhlly  packed  and  sent 
to  Hamburg  to  be  mounted  by  Messrs.  Repsold. 

The  36-ine/i  objective  of  ilie  Lick  Observatory, — From  articles  in  San 
Francisco  papers  it  appears  that  M.  Feil,  of  Paris,  the  glass  founder, 
expects  to  send  the  crown  disk  in  the  rough  to  the  makers,  Alvan  Clark  & 
Sons,  in  December,  1883.    The  flint  disk  has  been  for  a  long  time  on  hand. 

Private  observatory  of  Mr.  Robert  McKim^  Madison^  Ind. — "Mr.  Mc- 
Kim  has  built  the  first  observatory  in  Indiana  at  Madison.  The 
building  is  situated  on  the  grounds  west  of  his  residence  in  this  city, 
and  consists  of  a  brick  equatorial  tower  12  feet  square  and  35  feet 
high.  The  tower  is  surmounted  by  a  revolving  hemispherical  dome, 
which  gives  a  clear  view  of  the  heavens  in  every  direction.  The  in- 
instruments  provided  are  a  portable  equatorial  telescope  mounted  on  a 
tripod  stand ;  aperture  of  objective  4  inches ;  magnifying  powers,  44  to 
400;  also  a  fixed  equatorial  telescope  mounted  in  the  dome ;  aperture 
of  objective,  6  inches  ;  magnifying  powers  ranging  from  35  to  500.  Both 
of  these  telescopes  were  made  by  Messrs.  Alvan  Clark  &  Sons,  of  Cam- 
bridgeport,  Mass.  The  mounting  of  the  fixed  equatorial  was  made  by 
Messrs.  Fauth  &  Co.,  of  Washington,  D.  C,  who  have  done  first-class 
work,  and  furnished  all  the  accessories  required  for  a  complete  equa- 
torial. An  improved  position  micrometer  is  also  provided,  an  excel- 
lent piece  of  workmanship  of  Messrs.  Fauth  &  Co.  Other  needed  ap- 
paratus will  be  provided  to  make  the  observatory  complete  and  to 
contribute  something  to  science." 

MISOELLANEOUS. 

Notes  on  some  recent  astronomical  experiments  at  high  elevatians  on  the 
Andesj  by  Ralph  Copeland. — ^These  experiments  were  made  during  the 
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first  balf  of  the  present  year  (1883)  at  tbe  cost  of  the  Earl  of  Crawford. 
At  La  Paz,  in  Bolivia,  12,000  feet,  with  the  fall  Moon  in  the  sky,  ten 
stars  were  seen  in  the  Pleiades  with  the  naked  eye,  and  also  two  stars  in 
the  head  of  the  Bull  that  are  not  in  Argelander's  Uranametria  Nova, 
The  rainy  season  lasted  roaghly  until  the  end  of  March,  after  which  there 
was  a  large  proportion  of  fine  sky.  At  Puno,  on  Lake  Titicaca,  12,600 
fe«^t,  with  a  G-iuch  telescope  mounted  on  a  lathe  headstock,  a  number 
of  small  planetary  nebul®  and  some  stars  with  very  remarkable  spectra 
were  found  by  sweeping  the  southern  part  of  the  Milky  Way  with  a 
prism  on  Professor  Pickering's  plan.  The  most  remarkable  stars  had 
spectra  reduced  almost  to  two  lines,  one  near  i>  and  the  other  beyond  F^ 
with  a  wave-length  of  467  millimeters,  and  apparently  identical  with  a 
line  in  same  only  of  the  northern  nebute  as  observed  by  Mr.  Lohse  and 
Mr.  Copeland.  A  few  close  double  stars  were  also  found,  amongst  them 
fi  Muscse. 

At  Vincocaya,  14,360  feet,  the  solar  spectrum  was  examined  with  a 
somewhat  damaged  instrument.  The  chief  fact  noted  was  the  relative 
brightness  of  the  violet  end  of  the  spectrum.  With  a  small  spectroscope 
several  lines  were  seen  beyond  H  and  jHi.  The  prominences  were  vis- 
ible with  almost  equal  facility  in  C,  A,  JP,  and  Hs,  Attempts  to  see 
the  corona  proved  futile,  nor  were  the  prominences  seen  otherwise 
than  in  the  spectroscope,  the  only  difference  being  that  the  slit  Qould 
be  oi>ened  far  wider  than  down  at  the  sea  level.  A  most  careful  exam- 
ination of  the  zodiacal  light  failed  to  show  even  the  slightest  suspicion 
of  a  line  in  Its  spectrum,  which  was  continuous,  although  short.  Both 
at  Puno  and  Vincocaya  the  air  was  very  dry ;  the  relative  humidity 
there  and  at  Arequipa,  7^700  feet,  being  as  low  as.  20  per  cent.  At 
Vincocaya  the  black  bulb  at  one  time  stood  above  the  local  boiling 
point,  while  the  wet  bulb  was  coated  with  ice.  The  author  was  of  opin- 
ion that  an  observatory  might  be  maintained  without  discomfort  up  to 
12,000  feet,  or  even  a  little  higher — the  night  temperature  falling  only 
slightly  below  the  freezing  point.  At  greater  elevations  the  thermom- 
eter falls  lo  for  every  150  feet  of  height,  the  barometer  sinking  about 
0.1  inch  for  the  same  change.  At  15,000  feet  it  will  thus  be  seen  that 
arduous  winter  conditions  are  reached  without  any  very  material  gain 
in  the  transparency  of  the  atmosphere.  From  information  received  it 
fieems  possible  to  maintain  a  station  for  a  short  time  in  the  early  sum- 
mer as  high  as  18,500  feet ;  later  on  the  rains  set  in  and  render  travel- 
ing very  difficult.  Railway  and  steamboat  communication  enable  in- 
struments of  any  size  and  weight  to  be  carried  as  high  as  14,660  feet, 
and  as  far  as  the  Titicaca  shore  of  Bolivia.    (NaturCj  October  18, 1883.) 

The  Bnglish  Nautical  Almanae, — The  volume  of  this  ephemeris  for 
1887,  was  published  in  I^ovember,  1883,  the  contents  being  generally 
the  same  as  in  previous  years.  The  track  of  the  total  solar  eclipse  of 
August  19  is  given  in  detail  for  the  greater  part  of  the  course,  and  the 
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maximum  duration  of  totality  is  found  to  be  3m.  508.,  the  central  ecliiide 
with  the  sun  on  the  meridian  falling  in  longitude  102^  0'  E.  and  latitude 
53^  4tV  N.  The  Greenwich  list  includes  four  occuitations  of  Aldebaran 
during  the  year  and  one  of  Begultu. 

The  average  annual  sale  of  the  NauHcal  Almanac  during  the  last  five 
years  has  exceeded  15,500,  though  many  maritime  nations  have  now 
their  nautical  ephemeris.    {Nature.) 

It  is  stated  in  Nature  No.  741  that  in  the  French  budget  the  sum  of 
$200,000  is  annually  given  by  the  Department  of  Public  Instmction  as 
a  subsidy  to  astronomy  and  meteorology.  This  is  exclusive  of  subsi- 
dies voted  by  the  municipalities  of  Marseilles,  Toulouse,  Bordeaux,  and 
Lyons  for  their  astronomical  observatories,  as  well  as  of  the  grants  (by 
cities)  which  partly  support  the  "meteorological  observatx>ries  of  Besan- 
9on,  Puy  de  D6me,  Moutsouris,  and  Pic  du  Midi. 

New  standard  railway  time, — ^The  convention  which  met  at  the 
Grand  Pacific  Hotel  in  Chicago,  in  the  autumn  of  1883,  to  fix  upon  a 
general  standard  of  railway  time,  was  presided  over  by  P.  P.  Wright^ 
general  superintendent  of  the  Lake  Shore  and  Michigan  Southern  I?8il- 
road,  and  W.  F.  Allen,  editor  of  The  Official  Bailway  OuidSj  New  York,, 
acted  as  secretary.  About  sixty  representatives  of  the  principal  rail- 
ways of  the  United  States  were  present.  Secretary  Allen,  who  haa 
takeii  the  lead  in  this  very  important  arrangement^  announced  to  the 
convention  that  he  had  succeeded  in  getting  companies  representing^ 
78,000  miles  of  road  to  favor  the  adoption  of  a  uniform  stitndard  time, 
and  that  the  proposed  system  was  already  in  use  upon  10,000  miles  of 
.  track  in  the  Eastern  States.  The  representatives  of  twenty-nine  roads,, 
representing  27,181  miles  of  road,  voted  in  favor  of  the  change,  and  the 
representatives  of  two  roads,  representing  1,714  miles  of  road,  voted  i» 
the  negative.  The  plan  is  to  divide  the  territory  traversed  by  the  railways 
into  four  sections,  between  which  there  will  be  exactly  one  hour's  dif- 
ference in  the  time,  and  all  the  lines  within  each  division  are  to  be  run 
upon  uniform  time.  The  division  lines  of  these  sections  are  to  be  the 
75th,  the  90th,  the  105th,  and  the  120th  meridians,  and  the  following, 
as  adopted  by  the  convention,  will  show  the  territory  compriaed  in  eacli 
section : 

"  1.  That  all  roads  now  using  Boston,  New  York,  Philadelphia,  B»lti- 
more,  Toronto,  Hamilton,  or  Washington  time  as  a  standard,  based  ui>ou 
meridians  east  of  these  points  or  adjacent  thereto,  shall  be  governed 
by  the  75th  meridian  or  Eastern  time  (four  minutes  slower  than  New 
York  time).  This  includes  roads  run  by  Portland,  Providence,  New 
London,  Montreal,  Albany,  Eichmond,  and  Charleston  time,  in  addition 
to  those  specially  named  above. 

<^  2.  That  all  roads  now  using  Goktmbus,  Savannah,  Atlanta,  Cincin- 
nati, Louisville,  Indianapolis,  Chicago,  Jefterson  City,  Saint  Paul,  or 
Kansas  City  time,  or  standards  based  upon  meridians  adjacent  thereto, 
shall  be  run  by  the  90th  meridian  time,  to  be  called  central  time,  one 
hour  slower  than  Eastern  time,  and  nine  minutes  slower  than  Chicago- 
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tiuic.  This  includes  roads  run  by  Macon^  £ome,  Nashville,  Salem,  Mo* 
bile,  Saint  Louis,  Yicksburg,  Dubuque,  Minneapolis,  Saint  Joseph,  Gal- 
veston, Houston,  and  Omaha  time,  in  addition  to  those  named  above ^ 
also,  the  Union  Pacific  to  North  Platte  and  Wallace,  the  Burlington 
and  Missouri  Eiver  to  McCook,  the  Atchison,  Topeka  and  Santa  F6 
Railway  to  Coolidge,  the  Texas  Pacific  to  Toyah,  and  the  Galve&itou,. 
Harrisburg  and  San  Antonio  to  Sanderson. 

*'3.  That  west  of  the  above-named  section  the  roads  shall  be  run  by 
the  105th  and  120th  meridian  times  respectively,  two  and  three  houra 
slower  than  Eastern  time. 

^^  4.  That  all  changes  from  one  hoar  standard  to  another  shall  be  made 
at  the  termini  of  roads  or  at  the  ends  of  divisions." 

No  general  arrangement  of  the  running  of  railway  trains  has  ever 
before  been  attempted  of  equal  importance  to  the  public  with  this  new 
movement,  and  it  can  readily  be  seen  that  it  cannot  but  very  greatly 
simplify  and  systematize  the  present  complex  and  almost  infinite  variety 
of  running  schedules  upon  our  railroad  lines.  The  matter  has  beeu 
from  the  first  in  the  hands  of  practical  men  who  know  their  business,, 
and  the  universal  adoption  of  the  system  proposed  on  November  18,. 
1883,  was  a  remarkable  witness  to  the  widespread  intelligence  and  to  th& 
common  sense  of  our  people. 

A  subject-index  to  scientific  papers. — One  of  the  most  important  works 
for  the  student  of  science  is  the  ^'Boyal  Society's  Catalogue  of  Scientifio 
Papers,"  a  list  of  the  articles  on  every  branch  of  science  published  m 
periodicals  and  transactions  of  learned  societies  between  1800  and  1872. 
In  these  volumes  the  various  articles  are  catalogued  by  authors,  the- 
arrangement  being  alphabetical.  In  answer  to  an  inquiry,  the  secretary 
of  the  Boyal  Society  recently  informed  Dr.  H.  Carrington  Bolton  that 
the  society  had  abandoned  the  project  of  publishing  a  subject  index  ta 
their  ^'  Gatalogue  of  Scientific  Papers."  This  is  greatly  to  be  regretted^ 
for  the  utility  of  that  monumental  work  is  reduced  one-half  owing  to 
the  want  of  an  index  of  topics.  The  chief  reasons  for  this  decision  on 
the  part  of  the  Boyal  Society  are  the  enormous  expenses,  and  the  difB- 
culty  of  arranging  the  material  in  a  systematic  manner  acceptable  tx> 
all.  The  expense  would  be  greater  than  mere  clerical  hire,  for  it  is  con- 
ceded that  superior  talent  would  be  necessary  to  do  this  work  in  a  satis- 
factory manner. 

Oapemieus, — With  the  publication  of  volume  ni  (1883),  this  valuable 
astronomical  journal  will  come  to  an  end.  It  has  not  had  a  sufficient 
number  of  subscribers  to  make  it  self-supporting.  It  is  a  matter  of 
regret  to  astronomers  that  a  journal  which  fills  so  excellent  a  place  ia 
to  be  discontinued,  and  ibr  such  a  reason.  It  has  been  from  the  first 
admirably  edited,  and  it  contains  so  many  excellent  papers  that  a  set 
of  the  three  volumes  of  Oapemious  is  a  necessary  part  of  an  astronomical 
library.  At  any  rate,  the  editors  may  congratulate  themselves  that  they 
and  their  friends  have  left  nothing  undone  to  found  a  first-class  journal 
of  astronomy  in  Great  Britain.    It  appears  from  this  failure  that  the 
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Astranomische  Ifachrichten  (which  covers  a  diflEerent  field  from  Coper- 
nicus)^ together  with  the  proceediugs  and  traDsactions  of  learned  societies 
«nffice  for  the  present  wants  of  the  science. 

Astronomical  telegrams. — The  Secretary  of  the  Smithsonian  Institntion 
notifies  that  arrangements  have  been  completed  with  the  director  of  the 
Harvard  College  Observatory  for  condacting  the  system  of  telegraphic 
announcements  of  astronomical  discoveries  which  was  established  by 
the  Institution  in  1873,  and  that  henceforward  the  American  center  of 
reception  and  distribution  of  telegrams  will  be  <^The  Harvard  College 
Observatory,  Cambridge,  Mass.,"  to  which  all  astronomical  telegrams 
should  in  future  be  sent. 

American  Astronomical  Society, — ^A  society  with  this  title  has  been 
formed  in  New  York  and  vicinity.  It  has  as  yet  published  no  transac- 
tions, although  it  is  intended  to  do  this. 

ASTRONOMICAL  BIBLIOaBAPHT,  1883. 

Following  is  given  a  list  of  the  principal  books  of  the  year,  includ- 
ing; those  memoirs  which  have  been  reprinted  Irom  the  publications  of 
observatories,  scientific  societies,  etc.  It  is  largely  compiled  from  the 
excellent  Naturce  Novitates  of  B.  Friedlander,  of  Berlin.  The  prices 
are  added  in  German  marks,  4  marks  equal  to  $1  very  nearly: 

Anales  del  Institute  y  Observatorio  de  Marina  de  San  Fernando.  Sec- 
cion  II:  Observaciones  meteorol6gicas,  a.  1879-^81.  2  vol.  San 
Fernando,  188(M82.    fol. 

Anales  del  Institute  y  Observatorio  de  Marina  de  San  Fernando.  Sec- 
cion  II:  Observaciones  meteor61ogicas.  Alio  1882.  San  Fernando, 
1883.    fol. 

Annales  dh  Bureau  des  Longitudes  et  de  PObservatoire  astronomique 
de  Montsouris.    Tome  2.    Paris,  1883.    4to.  18 

LeB  mfimes.    Tome  3.    Paris,  1883.    4to.  18 

Annales  de  PObservatoire  de  Moscou.  Publics  par  Th.  Bredichin. 
Vol.  IX,  livraison  1.    Moscou,  1883.    4to. 

Vol.  IX,  livraison  2.    Moscou,  1883.    4to.    117  pg.  av.  6  plchs.    8 

Cont.:  Belopolsky,  Observat.  heliograph. — Bredichin  et  Belopol- 
sky,  Observ.  spectr.  du  Soleil  en  1881. — Bredichin,  Bech.  s.  la  gr. 
Com^te  de  1882,  II.  Observ.  de  Jupiter,  1881-'82.  Observ.  de  qlqs. 
Com^tes. — Ceraski,  Photometr.  Beobacht. 

Annales  de  PObservatoire  de  Paris,  publ.  sous  la  dir.  de  Mouchez.  Ob- 
servations, 1879  et  1880.  Ghaque  vol.  M.  36.  M^moires,  vol.  xvn, 
M.  26.    3  vols.    Paris,  1883.    gr.  4to. 

Annales  de  PObservatoire  de  Paris,  publics  sous  la  direction  de  Mou- 
chez.   M^moires.    Tome  xvi.    Paris,  1883.    4to.    405  pg.  24 

Annuaire  de  PObservatoire  de  Montsouris  pour  1883.  M6t^orologie  ap- 
pliqu^e  4  Pagriculture  et  4  Phygi^ne.  Ann4e  12.  Paris,  1883. 
12mo.     450  pg.,  fig.  2 


ASTBOMOMT.  433 

Annuaire  da  bareau  des  longitades  p.  Pan  1883.    Paris,  1883.    12mo. 

864  pg.,  fig. 
Gont. :  Faye,  s.  la  fignre  d.  comfetes. — Janssen,  les  m^tliodes  en 

astronomie.    La  prochaine  Cclipse  de  Soleil.    6  Mai,  1883,  etc.    1.50 
Anton,F.  Bestimmung  der  Bahndes Planeten  (114) Cassandra.  (Wien), 

1883.    8vo.    138  pg.  2 

Arbeiten,  Astronomische,  f.  die  earopaische  Oradmessung  im  Konigr. 

Sachsen.    Abth.  3.    Die  astronom.  Arbeiten.     Ansgefuhrt  unter 

Leitang  v.  G.  Bruhns,  nach  dessen  Tode  bearb.  v.  Th.  Albrecht. 

Heftl.    BerUn,1883.    4to.  10 

Astronomical  papers  prepared  for  the  use  of  the  American  Ephemeris 

and  ^N'aatical  Almanac,  under  the  direction  of  S.  I^ewcomb.    Vol. 

I.    Washington,  1882.    4to.    bd.  16 

Gont. :  Newcomb,  Eecnrrence  of  solar  eclipses. — Newcomb  and 

Meier,  Transformation  of  Hansen's  lunar  theory. — ^Michelson,  Exper- 
iment, determiuat.  of  the  velocity  of  light. — ^Newcomb,  Catalogue 

of  1,098  standard  clock  and  zodiacal  stars. — Hill,  On  Gauss's  method 

of  computing  secular  perturbations,  V.  an.  applicat.  to  the  action 

of  Venus  on  Mercury. — Newcomb,  Discussion  of  observed  transits 

of  Mercury  1677-1881. 
Astronomical,  and  Magnetical,  and  Meteorological  Observations  made 

at  the  Boyal  Observatory,  Greenwich,  in  1881.     London,  1883. 

roy.  4to. 
Astronomisphe  Beobachtungen  auf  der  k.  X7niversit&ts-Stemwarte  zu 

KSnigsberg.    Herausg.  v.  E.  Luther.    Abth.  37,  Thl.  i.    Kdnigsb., 

1882.    fol. 
Astronomische  Nachrichten,  begrUndet  v.  H.  G.  Schumacher.    Unter 
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GEOLOGY. 


By  T.  Stbbby  Hunt,  LL.  D.,  F.  B.  S. 


EOZOIO  BOOKS. 


The  question  of  the  Eozoic  or  Primary  rocks,  details  regarding  which 
were  given  in  the  report  of  last  year,  continues  to  occupy  a  prominent 
place  in  geological  literature.  Giekie,  the  director  of  the  geological 
survey  of  Oreat  Britain,  has,  in  a  late  communication  to  the  Oeological 
Society  of  London,  attempted  to  set  aside  the  conclusions  arrived  at  by 
the  later  British  geologists,  and  to  maintain  that  the  great  groups  of 
crystalline  rocks  which  these  observers  havp  recognized  as  more  or  less 
distinct  pre-Cambrian  series  are  either  altered  Oambrian  strata  or 
erupted  rocks  of  still  later  date.  This  conclusion,  and  the  facts  alleged 
in  support  of  his  view  are  denied  alike  by  Hicks,  Hughes,  Bonney,  and 
others,  and  we  are  promised  an  extended  discussion  and  re-examination 
of  the  subject,  which,  it  may  be  predicted,  will  lead  to  the  final  refdta- 
tion  of  the  ideas  of  the  old  school,  now  defended  only  by  the  official 
geologists,  and  the  correlation  of  these  crystalline  rocks  with  those  of 
I^orth  America  and  of  the  Alps,  now  shown  to  be  of  pre-Cambrian  age. 

In  this  connection  it  may  be  mentioned  that  the  familiar  doctrine  of 
the  igneous  and  eruptive  origin  of  the  undoubtedly  Eozoic,  or  pre-Cam- 
brian rocks  has  been  of  late  resuscitated  by  C.  W.  Hitchcock  and  by 
Karr,  among  others.  The  latter,  in  an  elaborate  essay  in  the  Oeologiodl 
Magazine  (June,  1883),  insists  upon  the  supposed  permanence  of  ocean- 
basins,  and  the  growth  of  continents  from  their  borders,  as  now  main- 
tained by  some  geologists.  Such  a  view  presents  great  difficulties  to 
those  who  maintain  the  marine  origin  of  Eozoic  rocks,  and  Marr  proposes 
to  regard  them  as  of  igneous  and  terrestrial  origin;  or,  in  other  words, 
as  derived  from  materials  ejected  from  volcanic  vents,  either  in  liquid 
or  in  solid  form,  which  by  subsequent  changes  have  given  rise  to  the 
granitoid  gneisses  and  succeeding  crystalline  schists.  This  view,  which 
Is  by  no  means  new,  fails  to  account  for  the  intercalation  with  these 
Btratifted  crystalline  rocks  of  various  special  deposits,  such  as  limestone, 
apatite,  iron-oxyds,  quartz,  metallic  sulphides,  and  silicates  like  olivine, 
serpentine,  and  pyroxene,  all  of  which,  in  interstratified  masses,  form 
integral  parts  of  the  older  crystalline  series.  These  it  is  sought  to  ex- 
plain as  the  resolt  of  local  metasomatism.  The  hypothesis  which  sup- 
poses them  to  have  originated  in  an  alteration  of  sediments  like  those  of 
later  times  is  equally  untenable  without  invoking  metasomatism,  and 
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we  are  led  to  look  to  a  modified  Neptunian  view  as  a  aolation  of  the 
problem. 

The  origin  of  continents  and  the  supposed  stability  of  sea-basins  is 
ably  discussed  in  the  Geological  Magazine  for  June,  1883,  by  W.  O. 
Crosby,  and  reasons  are  there  given  fpr  calling  in  question  the  doctrine 
lately  maintained  by  Dana  and  others  in  opposition  to  the  older  and 
generally  received  view  of  the  alternations  of  sea  and  land.  The  derived 
origin  of  vast  continental  areas  made  up  of  great  thicknesses  of  Paleo- 
zoic and  more  recent  sediments,  in  great  part  of  mechanical  origin, 
necessarily  involves  the  destruction  and  the  disintegration  by  chemical 
and  mechanical  processes  of  not  less  considerable  masses  constituting 
previous  continents. 

In  this  connection  Hunt  has  discussed  the  question  of  the  sub-aerial 
decay  of  rocks.  (Aner,  Jour.  SciencCj  September,  1883.)  This  process 
consists  in  a  more  or  less  complete  chemical  decomposition  of  most  of 
the  silicates  of  the  crystalline  rocks,  the  feldspars  being  converted  into 
clay  by  the  loss  of  their  protoxide-bases  and  a  large  part  of  their  silica, 
all  of  which  are  removed  in  solution  in  water.  The  silicates  of  protoxide- 
bases,  ^uch  as  hornblende,  are  in  like  manner  decomposed,  with  the  so- 
lution of  the  lime  and  magnesia,  and  most  of  the  silica,  the  iron  remain- 
ing as  peroxide;  while  certain  silicates,  such  as  garnet  and  tourmaline 
resist,  like  quartz  and  magnetite,  the  process  of  decay.  These  trans- 
formations being  effected  under  the  influence  of  the  atmosphere,  the 
bases  are  dissolved  as  carbonates.  Thus  the  decay  of  crystalline  rocks 
is ''  a  necessary  preliminary  to  glacial  action  and  erosion,  which  removed 
previously  softened  materials."  The  points  insisted  upon  by  the  author 
are  t^us  resumed: 

1.  The  evidence  afforded  by  recent  geological  studies  in  North  Amer- 
ica and  elsewhere  shows  the  universality  and  the  antiquity  of  the  sub- 
aerial  decay  both  of  silicated  crystalline  rocks  and  of  calcareous  rocks, 
and  its  great  extent  in  pre-Cambrian  times. 

2.  The  fact  that  the  materials  resulting  from  this  decay  are  preserved 
in  situ  in  regions  where  they  have  been  protected  from  denudation  by 
overlying  strata  alike  of  Cambrian  and  more  recent  periods,  or,  in  the 
absence  of  these  coverings,  by  the  position  of  the  decayed  materials 
with  reference  to  denuding  agents,  as  in  driftless  regions  or  in  places 
sheltered  from  erosion,  as  in  the  Appalachian  and  St.  Lawrence  valleys. 

3.  That  this  process  of  decay,  though  continuous  through  later  geo- 
logical ages,  has,  under  ordinary  conditions,  been  insignificant  in  amount 
since  the  glacial  period,  for  the  reason  that  the  time  which  haa  since 
elapsed  is  short,  and  also,  perhaps,  on  account  of  changed  atmospheric 
conditions  in  later  ages. 

4.  That  this  process  of  decay  has  furnished  the  materials,  not  only 
for  the  clays,  sands,  and  iron  oxides,  from  the  beginning  of  Paleozoic 
time  to  the  present,  but  also  for  many  corresponding  rocks  of  Eozoic 
time.  The  bases  thus  separated  from  crystalline  silicated  rocks  liave 
been  the  source,  directly  and  indirectly,  of  all  limestones  and  carbon- 
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ated  rocks,  and  have,  moreover,  cansed  profound  secular  changes  in  the 
constitution  of  the  ocean's  waters.  The  decay  of  sulphuretted  ores  in 
the  Eozoic  rocks  has  given  rise  to  oxidized  iron  ores,  and  also  to  de- 
posits of  rich  copper  ores  at  various  geological  horizons. 

5.  That  the  rounded  masses  of  crystalline  rock  left  in  the  process  of 
decay  constitute  not  only  the  bowlders  of  the  drift,  but,  judging  from 
analogy,  the  similar  masses  in  conglomerates  of  various  ages,  going 
back  to  Eozoic  time,  and  that  not  only. the  form  of  these  detached 
masses,  but  the  outlines  of  eroded  regions  of  crystalline  rocks,  were 
determined  by  the  preceding  process  of  subaerial  decay  of  these  rocks. 

As  regards  the  rocks  of  the  Scottish  Highlands  noticed  in  the  report 
of  last  year,  and  especially  of  the  so-called  younger  gneiss,  Callaway  has 
continued  his  studies  in  that  region,  and  has  considered  its  relation  to 
the  Paleozoic  series.  This  gneiss,  the  Grampian  series  of  Hicks,  is  called 
Caledonian  by  Callaway,  and,  as  we  have  previously  said,  is  apparently 
identical  with  the  series  already  named  Montalban  in  North  America, 
and  includes  in  its  lower  part,  in  Scotland,  the  granulites  of  NicoU. 
Some  of  its  rocks  have  a  certain  resemblance  to  the  older  Hebridian 
(Lewisian  or  Laurentian)  gneiss,  which  is  often  porphyritic  and  has 
been  by  some  observers  described  as  an  igneous  rock. 

The  accompanying  Paleozoic  (Cambrian)  strata  are  named  by  Callaway 
the  Assynt  group,  and  consist  at  the  base  of  what  has  been  called  the 
Torridon  sandstone,  followed  by  a  quartzite,  sometimes  with  annelids, 
flagstones  or  grits  with  Salterellaj  and  a  mass  of  dolomite.  The  Caledo- 
nian gneiss  appears  in  some  cases  to  overlie  directly  this  Assynt  group, 
this  relation  according  to  Callaway  being  due  to  a  dislocation  of  the 
strata,  with  a  great  thrust  from  the  east  which  has  squeezed  together 
both  series  of  strata  into  a  succession  of  folds  overturned  to  the  west, 
giving  to  the  whole  series  a  general  easterly  dip.  The  Caledonian  gneiss 
is  seen  in  Glen  Coul  to  overlie  immediately  the  Hebridian  gneiss,  while 
elsewhere  this  same  older  gneiss  is  directly  overlaid  by  the  Cambrian 
quartzite,  which  again  is  seen  resting  in  outliers  upon  theyounger  gneiss. 
This  latter  is  penetrated  by  numerous  granitic  veins,  which  never  pen- 
etrate the  Assynt  group.  Callaway  notes  between  the  Hebridian  or  Lau- 
rentian gneisses  on  the  west  and  the  Caledonian  on  the  east  (the  Assynt 
group  occupying  the  interval),  several  nearly  parallel  north  and  south 
faults,  which  increase  in  upthrow  from  the  west  to  the  east.  Thus  the 
flrst  of  these  brings  up  the  basal  sandstone  through  the  quartzite,  then 
faults  more  to  the  eastward  bring  up  the  sandstone  through  the  over- 
lying dolomite,  and  finally  the  underlying  Hebridian  gneiss  itself;  the 
younger  or  Caledonian  gneiss  appearing  in  its  proper  place  still  farther 
to  the  east.  This  is  very  similar  to  the  successive  faults  long  since  ob- 
served and  described  all  along  the  western  side  of  the  Atlantic  belt  in 
North  America,  the  general  structure  of  which  is  repeated  in  the  Scot- 
tish Highlands.  Similar  foldings  have  been  pointed  out  by  Brogger  in 
Scandinavia,  where  lower  Paleozoic  rocks  are  closely  folded  in  the  Eozoic. 
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AliTEBSD  OS  MSTAMOBPHIO  BOCKS. 

Brogger  has  also  described  the  local  changes  of  the  Paleozoic  strata 
near  Ghristiania,  where  eraptive  masses  of  granite  and  of  syenite  have 
caased  the  development  of  crystals  of  chiastolite  in  certain  shales  still 
retaining  the  marks  of  graptolites.  Other  beds  are  changed  into  a 
Mnd  of  homstone,  while  in  the  limestones  of  the  series  the  shells  of 
Orthis  are  fonnd  associated  with  well-developed  garnets.  Similar  facts  to 
these  are  well  known  in  other  regions.  These  conditions  are,  however, 
very  unlike  those  presented  in  disturbed  regions  where  a  process  of 
folding  and  inversion  having  caased  nncrystalline  strata  to  pass  below 
crystalline  stratified  rocks,  these  latter  have  been  assumed,  as  in  the 
Scottish  Highlands,  to  have  resulted  from  an  alteration  of  sdll  newer 
and  originally  superimposed  nncrystalline  sediments. 

Uncrystalline  rocks  thus  enfolded  seem  occasionally  to  have  suffered 
local  changes,  due  apparently  to  the  action  of  thermal  waters  coming 
up  through  fractures  along  the  folds  and  giving  rise  to  crystalline  min- 
erals. B6nard  has  lately  described  an  interesting  example  of  the  kind 
in  a  belt  of  gray  wacke  and  slates  referred  to  the  Devonian,  and  affected 
by  a  northeast  and  southwest  plication.  The  change  is  very  marked 
along  the  axis  of  this,  but  shades  off  on  either  side  till  the  sediments 
are  unaltered.  Oarnet,  hornblende,  mica,  and  titanite  have  here  been 
developed  in  the  schists,  and  are  associated  with  anthracitio  matter. 
These  minerals  are  mixed  with  grains  of  clastic  origin,  and  the  whole 
of  the  phenomena  would  appear  to  be  due  to  infiltrating  waters.  There 
is,  however,  a  wide  difference  between  these  mixtures  of  clastic  mate 
rials  with  crystalline  silicates  which  have  been  formed  and  deposited  in 
their  midst,  and  the  wholly  crystalline  feldspathic  and  komblendic  rocks 
of  the  Eozoic  ages. 

In  this  connection  Bonney  has  lately  studied  the  so-called  metamor- 
phic  conglomerate  of  Yalorsine  in  the  Alps,  and  has  submitted  to  care- 
fed  microscopic  examination  the  layers  of  so-called  gneiss  and  mica- 
schist  in  this  conglomerate  of  carboniferous  age.  He  shows  that  the 
mica  and  other  constituent  silicates  of  th^e  were  derived  from  pre- 
existing crystalline  rocks,  and  that  the  material  has  been  subjected  to 
immense  pressure,  by  which  the  quartz  has  been  broken  and  the  feld- 
spar crushed.  From  the  latter,  and  from  interposed  earthy  dust,  minute 
scales  of  micaceous  minerals  have  been  formed  by  such  micro-minera- 
logical  changes  as  are  always  at  work  in  similar  rocks,  and  chalcedonic 
quartz  has  been  deposited.  He  adds,  however,  that  ^<  of  metamorphism,. 
in  the  technical  sense  of  the  word,  there  is  no  trace." 

Bonney  further  remarks  that  *^  a  few  years  since  it  would  have  been 
heresy  to  assert  that  very  clear  proof  would  be  necessary  before  we 
could  accept  a  crystalline  schist  as  the  metamorphosed  representative 
of  a  rock  of  Paleozoic  age.  Yet  at  the  present  time  many  who  have 
made  a  special  study  of  this  branch  of  petrology  would  not  hesitate  to 
go  this  far,  and  some  would  even  declare  that  we  do  not  know  of  any 


QEOLOGY.  447 

completely  metamorphic  rock  which  is  not  of  Archaean  age.  Certainlj 
the  stock-instances  of  metamorphism  in  Wales,  and  especially  in  Angle- 
sea,  in  Cornwall,  in  Leicestershire,  and  in  Worcestershire,  have  utterly 
broken  down  on  carefnl  study.  Outside  the  English  geological  survey 
probably  no  person  who  can  use  a  microscope  believes  that  the  schists 
of  Anglesea  are  altered  Cambrian,  or  that  the  slates  of  this  age  were 
melted  down  into  the  quartz-porphyry  of  Llyn-Padam.''  He  adds :  ^^  No> 
inferences  with  regard  to  metamorphism  can  be  accepted  until  they 
have  been  fully  confirmed  by  the  evidence  of  the  microscope." 

He  concludes  that  his  own  and  others'  studies  show  that  the  crystal- 
line schists  and  gneisses  of  the  Alps  existed  in  their  present  condition 
long  before  the  carboniferous  period,  and  insists  upon  the  fact  that 
throughout  the  various  regions  of  the  Alps  we  everywhere  pass  iiron^ 
comparatively  unmetamorphosed  rocks  of  known  age  to  a  highly  meta- 
morphosed rock,  of  which  it  can  only  be  said  that  it  is  immensely  older. 
In  this  latter  series,  moreover,  he  declares  we  "  can  trace  a  certain  litho- 
logical  and  stratigraphical  sequence  leading  upward  through  a  series  of 
groups  •  -  -  from  the  coarse  granitoid  gneisses  and  protogines  to 
the  topmost  well-stratified  but  still  truly  metamorphic  schists,"  and  con- 
clades  that  we  have  no  evidence  that  any  of  these  crystalline  foliated 
roeks  of  the  Alps  are  as  young  as  the  Cambrian  period. 

Bonney  has  also  described  further  the  Miocene  conglomerates  of  the 
so-called  Nagelfiue  of  the  Sigi,  and  refers  to  the  frequent  indenting  and 
pitting  of  the  included  pebbles,  a  phenomenon  often  noted  and  described 
in  this  and  other  similar  conglomerates,  which  he  ascribes  in  part  to- 
direct  pressure  and  in  part  to  the  action  of  water,  localized  and  intensi- 
fied by  the  pressure  of  acyoining  pebbles.  He  objects  to  the  notion  that 
such  mechanical  changes  depend  upon  high  temperature,  as  some  have 
suggested. 

THE  SOOTTISH  HIGHLAin)S. 

A  fiirther  contribution  to  the  geology  of  the  crystalline  rocks  of  Scot- 
land has  been  given  by  Lapworth  in  an  extended  memoir  entitled  ^*  The* 
Secret  of  the  Highlands,"  in  which  he  discusses  the  vexed  question  of 
the  relations  of  the  crystalline  and  the  uncrystalline  rocks,  arriving  at 
results  similar  to  those  of  Callaway,  already  set  forth.  In  the  coast  re- 
gion of  Durness  and  Eriboll,  in  Sutherlandshire,  it  has  been  asserted  by^ 
previous  observers  that  we  have  a  distinct  ascending  succession  from 
the  basal  Hebridian  gneiss  through  fossiliferoas  Paleozoic  limestones 
to  the  micaceous  gneiss  and  schists  of  the  central  Highlands.  Accord- 
ing to  Lapworth,  we  have  at  the  base  a  great  mass  of  coarse-grained 
massive  gneiss,  composed  of  feldspar  and  quartz,  with  hornblende,  and 
more  rarely  with  mica,  the  strata  being  nearly  vertical,  with  a  north- 
west and  southeast  strike.  These  rocks  are  the  Hebridian,  Lewisian  or 
Liaurentian  gneiss  of  different  observers.  Besting  unconformably  upon 
this  ancient  gneiss  is  a  second  body  of  strata,  gently  inclined,  with  a 
general  northeast  and  southwest  strike,  and  consisting  of  two  divtsionsy 
litrologically  yery  distinct.    The  lower  is  made  up  of  a  quartzite  witb 
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annelid-markingSy  flags,  and  limestones,  the  latter  holding  Ma,elureay 
Murohisonia^  OrthoeeraSj  and  other  Lower  Paleozoic  forms.  These  oncrys- 
talline  rocks  are  described  as  the  Domess  or  Eriboll  series,  and  are  snr- 
moanted,  in  apparent  conformity,  by  the  upper  division.  This  consists 
of  flaggy  quartzose,  micaceous  and  chloritic  schists,  with  thick  layers 
of  hornblendic  and  micaceous  flaggy  gneiss,  and  includes  bands  of  dio- 
ritic  and  syenitic  rpck,  described  by  some  writers  as  igneous.  There  is 
no  doubt  that  the  older  gneisses  are  more  ancient  rocks  underlying  un- 
conformably  the  fossiliferous  group,  the  only  question  being  as  to  the 
true  relation  of  the  latter  to  the  younger  schists  and  gneisses  which, 
from  their  first  appearance  at  their  western  outcrop,  form  an  almost 
unbroken  mass,  extending  south  and  east  to  the  central  Highlands,  and 
covering  an  area  of  at  least  15,000  square  miles.  This  area  includes  the 
Caledonian  and  Grampian  gneisses  of  other  authors,  and  those  who,  fol- 
lowing Murchison,  maintain  the  reality  of  the  apparent  supra-position, 
are  forced  to  regard  the  crystalline  rocks  of  this  area  as  altered  Paleo- 
zoic strata  newer  than  the  Durness  limestone.  Various  hypotheses 
have  been  put  forth  to  explain  the  relation  of  these  without  admitting 
such  a  conclusion ;  while  the  British  geological  survey  have  accepted 
the  visible  sequence,  as  it  stands,  with  all  its  consequences.  Murchison 
noticed  to  the  east  of  the  fossiliferous  limestone  of  Loch  Eriboll  what 
he  regarded  as  an  upper  quartzite,  but  this,  according  to  Nicoll,  was 
but  a  repetition  of  that  below  the  limestone,  and  was  newer  than  the 
upper  gneiss,  which  he  believed  to  be  a  pre-Gambrian  series  brought 
up  by  a  fault.  Callaway,  in  like  manner,  maintained  that  there  are 
two  Eozoic  gneissic  series  unconformable  the  one  to  the  other,  and  that 
the  fossiliferous  group  was  laid  down  in  discordance  on  both,  and  owes 
its  apparent  infra-position  to  the  younger  gneiss  to  dislocations.  The 
unconformable  supra-position  of  the  fossiliferous  strata  to  the  lower 
gneiss  is,  according  to  Lapworth,  very  clear.  The  limestone  of  the  Dur- 
ness series,  though  apparently  of  great  thickness,  and  with  gentle  dips, 
he  finds  to  be  made  upof  afew  distinct  lithological  zones,  repeated  many 
times  by  a  series  of  faults  or  of  sigmoid  flexures,  and  to  be  visibly  over- 
laid at  a  low  angle  by  wrinkled  micaceous  schists  and  flags,  including 
zones  of  gneissic  and  hornblendic  schists.  Even  where  faulted  against 
the  limestone,  this  upper  series  appears  to  corresi>ond  in  dip  and  strike 
with  the  limestone  series  below,  thus  seemingly  confirming  Murchison's 
view.  All  this  is  seen  in  the  Durness  area,  but  on  proceeding  to  Loch 
Eriboll,  which  lies  in  a  narrow  valley  a  few  miles  to  the  south,  we  find 
on  its  western  side  the  oldej  gneiss  which  separates  this  from  the  valley 
of  Durness,  wherein  are  seen  only  the  quartzites  and  limestones  resting 
on  this  older  or  Hebridian  gneiss.  In  the  more  eastern  valley  of  Loch 
Eriboll,  however,  while  the  fossiliferous  rocks  of  the  Durness  group  over- 
lie on  its  western  side  the  older  gneiss,  they  are  seen  on  its  eastern  side 
clearly  to  overlie  the  newer  gneiss  of  Murchison,  upon  which  the  quartz- 
ite rests  unconformably,  with  a  conglomerate  at  its  base.  The  so-called 
upper  quartzite  is  but  a  repetition  of  this. 
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EOGKS  OF  THE  BLUK  BIDGE. 

As  regards  the  crystalline  rocks  of  the  southern  part  of  the  Appala- 
*Jiian  belt,  J.  B.  Elliott  has  described  several  sections  from  the  great 
'alley  along  the  border  of  Georgia,  Tennessee,  and  the  Caroliuas.  He 
^opts  the  notions  advanced  by  Bradley  and  some  others  as  to  the 
Paleozoic  age  of  these  crystalline  rocks.  The  Ocoee  and  theKnox  grdups 
if  Safiford,  which  include  the  Taconian  and  parts  of  the  sncceediug 
'Jambrian,  are  supposed  by  Elliott  to  form,  in  a  metamorphic  condition, 
'he  great  gneiqsic,  micaceous,  and  homblendic  belt  of  the  Blue  Bidge. 
The  view  here  resuscitated  is  not  sustained  by  any  new  facts.  The  rocks 
rf  this  region,  as  seen  and  described  by  the  writer,  in  northwestern 
Georgia,  are  pre-Cambrian  schists,  chiefly  of  Hon talban  age,  withover- 
ying  Taconian  qaartzites,  slates,  and  marbles,  the  age  and  relation  of 
^hich  were  long  ago  correctly  pointed  out  by  Lieber  in  South  Carolina, 
Che  hypothesis  of  Bradley  has  no  other  argument  in  its  support  than 
}hat  deduced  from  apparent  stratigraphical  succession,  which  is  as  value- 
ess  and  misleading  here  as  farther  north  along  the  same  mountain-belt 
n  the  Alps,  in  Wales,  or  in  the  Scottish  Highlands,  in  all  of  which 
"egions  the  fallacy  of  the  metamorphic  hypothesis  and  the  pre-Cam- 
)nan  age  of  the  crystalline  schists  is  now  established. 

The  recent  studies  of  Fontaine  in  Virginia  are  important  in  this  con- 
aection  as  showing  the  relation  of  the  crystalline  rocks  of  the  Blue  Bidge 
to  the  base  of  the  Paleozoic  series.  In  the  interval  of  about  sixty  miles 
between  Turk's  Gap  and  Balcony  Falls  he  finds  three  groups  of  rocks. 
The  oldest,  referred  by  him  to  the  Laurentian,  is  described  as  consist- 
ing chiefly  of  coarse  heavy-bedded  granitoid  gneisses,  destitute  of  mica, 
and  containing  a  small  amount  of  hornblende,  which  is  not  well  defined. 
Associated  with  and  overlyijig  these  are  massive  bedded  rocks,  in  which 
hornblende  predominates,  with  a  triclinic  feldspar  and  some  magnesian 
mica,  doubtfully  referred  by  him  to  the  same  series.  The  second  group, 
called  by  him  Huronian,  includes  chloritic,  argillaceous,  and  hydro-mi- 
caceous schists,  becoming  epidotic,  and  passing  into  ma^ive  beds  de- 
scribed  as  felsitic  in  character,  often  concretionary  and  amgydaloidaL 
This  group  abounds  in  copper,  both  native  and  in  sulphuretted  forms. 
The  third  group,  recognized  by  Fontaine  as  the  Primal  series  of  Hogers, 
has  here  a  thickness  of  about  2,400  feet,  and  consists  essentially  of  shales, 
flags,  sandstones,  and  conglomerates.  In  its  upper  fourth  is  found  a  great 
mass  of  quartzite,  carrying  the  Scolithus  typical  of  this  series  in  Penn- 
sylvania and  elsewhere.  Beneath  it  are  intercalated  quartzite  beds, 
sometimes  conglomerate,  and  holding  pebbles  of  the  ancient  gneiss.  The 
basal  conglomerate,  of  unequal  thickness,  varies  in  composition  with 
that  of  the  adjacent  Eozoic  rock,  of  whicJi  it  is  chiefly  composed ;  the  peb- 
bles being  in  some  cases  derived  from  the  Laurentian  gneisses  and  in 
others  from  the  Huronian  schists.  These  basal  beds  are  infiltrated  with 
quartz  and  chlorite,  and  in  some  cases  are  only  distinguished  from  the 
underlying  Huronian  schists,  from  which  they  were  derived,  by  thepres- 
H.  Mis.  69 29 


450  SCIENTIFIC   RECORD    FOR    18^3. 

ence  of  large  included  fragments  of  these.  The  slates  and  flags  of  the 
Primal  series  are  described  by  Fontaine  as  sometimes  talcose,  pearly,  or 
nacreous  in  character,  and  as  changing  to  kaolin  by  decay.  They  in- 
clude large  masses  of  limonite,  and  in  some  cases  harder  quartzose  beds 
are  charged  with  specular  iron.  The  upper  500  feet  of  the  series  consists 
of  shales,  often  kaolinized,  containing  both  limonite  and  manganese- 
oxide,  end  graduating  into  the  overlying  magnesian  limestones  of  the 
Auroral  division  of  Bogers,  which  with  the  underlying  Primal  makes 
up  the  Taconian  series.  The  great  Appalachian  belt  of  pre  Cambrian 
rocks,  to  which  the  Blue  Bidge  belongs,  was  overlaid  in  many  other  parts 
of  its  extent  by  strata  of  Paleozoic  age,  as  is  well  known,  and  the  i-ela- 
tions  of  these  give  evidence  that  important  movements  of  the  region 
occurred  at  intervals  until  after  the  close  of  the  Paleozoic  period,  and  in 
niany  cases  involved  in  folds  portions  of  Paleozoic  strata,  thus  giving  a 
deceptive  appearance  of  infra-position.  The  fractures  which  often  accom- 
pany these  folds  still  afford  passage  in  many  cases  to  thermal  waters,  and 
such  waters,  in  past  times,  by  their  action  upon  the  strata  along  their 
course  have  produced  local  changes  by  the  development  of  crystalline 
minerals;  a  phenomenon  alluded  to  above,  which  has  been  adduced  as  an 
evidence  of  the  Paleozoic  age  of  the  true  crystalline  schists. 

The  organic  forms  firom  Bernardston,  Mass.,  have  lately  been  studied 
by  Whitfield,  who  describes  them  as  occurring  in  ^'  metamorphic  sandy 
shales,"  and  also  in  an  underlying  bed  of  crystalline  limestone.  In  the 
limestone  he  finds  two  species  otFavoaites  not  certainly  identified,  a  form 
resembling  Syringaparay  and  stems  of  crinoids  of  large  size.  The  sandy 
shales  called  by  Dana  ^^  laminated  quartzites  "  have  yielded  to  Whitfield 
species  of  SirophomefULy  Spirifera^  and  RhynckonelUiy  etc,  besides  a  form 
of  Petraia.  From  all  these  he  concludes  that  the  limestones  are  Silurian, 
probably  of  Niagara  age,  while  the  shales  are  of  the  age  of  the  Chemung 
or  Middle  Devonian.  It  is  remarkable  that  these  two  rocks,  which  at 
Bernardston  immediately  overlie  each  other,  are  separated  by  so  wide  an 
interval  in  time;  a  fact  testifying  to  great  stratigraphical  irregularities 
in  the  region. 

The  fossiliferous  limestones  of  Littleton,  N.  H.,  also  intimately  asso- 
ciated with  crystalline  schists,  have  in  like  manner  been  examined  by 
Whitfield,  who  reaches  the  conclusion  that  these,  including  RalysiUt 
eatenulataj  Favosites  NiagarensiSy  Astrocerium  venu8tum  Hall,  and  Pen- 
iamerus  nysiu^  are,  like  those  of  Bernardston,  of  Middle  Silurian  age, 
and  probably  belong  to  the  Niagara. 

NORTH  AMERIOAN  OAMBRIAN. 

In  a  late  communication  to  the  Boston  Society  of  Natural  History, 
Hunt  proposes  to  consider  the  Cambrian  rocks  of  the  great  North 
American  basin  as  represented  in  four  typical  areas :  (1)  the  Appala- 
chian, (2)  the  Adirondack,  (3)  the  Mississippi,  and  (4)  the  Cordillera 
area.    To  the  first  of  these  belongs  the  great  thickness  of  much  dis- 
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turbed  sediments  along  the  whole  eastern  border  of  the  basin,  consti- 
tuting the  First  Graywacke  and  the  Sparry'  Lime-rock  of  Eaton;  being 
the  Upper  Taconic  of  Emmons,  and  the  Potsdam  and  Qaebec  groups 
of  Logan.  The  Hudson-Biver  group,  as  originally  defined,  included 
the  whole  of  the  Cambrian  Appalachian,  besides  some  of  the  under- 
lying Taconian  slates  and  portions  of  overlying  Ordovician  beds,  of  Lo- 
raine  age,  in  consequence  of  which  the  name  of  Hudson-Bivei  group 
came  to  be  regarded  as  the  paleontological  equivalent  for  the  Loraine. 
The  Adirondack  area  of  the  Cambrian  includes  the  stable  and  little-dis- 
turbed area  around  the  Adirondack  Mountains,  embracing  the  Cham- 
plain  and  Ottawa  Basins,  in  which  the  series  is  represented  only  by  the 
Potsdam  and  Calciferous  divisions,  corresponding  apparently  to  but  a 
small  portion  of  Cambrian  time.  The  physical  conditions  of  the  Mis- 
sissippi area,  as  seen  in  the  valley  of  the  upper  Mississippi,  appear  to 
have  been  similar  to  those  of  the  Adirondack  region.  The  region  of 
the  Cordilleras,  in  which  great  developments  of  Cambrian  rocks  are 
met  with,  presents  conditions  of  deposition  unlike  the  other.  While  in 
the  Adirondack  area  tliere  is  a  break,  both  paleontological  and  st^ti- 
graphical,  between  the  Cambrian  and  the  Ordovician,  which  begins  in 
some  places  with  the  Chazy  and  in  others  with  the  Trenton,  we  have, 
according  to  the  late  studies  of  Walcott  in  Nevada,  a  gradual  passage 
from  the  Cambrian  to  the  Ordovician  (Lower  Silurian  or  second  fauna  of 
Barraude).  ^^In  thissection,"  he  remarks,  ^^  wehave  an  illustration  of  the 
gradual  extinction  of  an  older  fauna  as  a  new  one  is  introduced,  the 
sedimentation  continuing,  and  no  physical  disturbance  occurring  to 
change  the  conditions  of  animal  life."  The  break  betw.een  the  Calcifer- 
ous and  the  Chazy  is  here  filled.  It  is  to  be  remarked  in  this  connec- 
tion' that  the  fossils  of  the  Levis  limestone  of  Canada  (the  Sparry  Lime- 
rock  of  Eaton)  were  long  since. declared  by  Billings  to  occupy  an  inter- 
mediate position,  and  constitute  a  passage  from  the  Calciferous  to  the 
Chazy.  From  the  incomplete  data  which  we  now  possess  with  regard 
to  the  lower  Paleozoic  rocks  of  the  northwest  side  of  Newfoundland, 
there  is  little  doubt  that  further  studies  there  will  add  to  our  knowledge 
of  the  relations  of  the  first  and  second  faunas,  and  help  to  illustrate  the 
conception  of  an  unbroken  succession.  The  notion  that  breaks,  uncon- 
formities, and  sudden  transitions  should  form  the  basis  of  classification 
in  stratified  rocks,  is  growing  obsolete.  (See  further,  for  details  of  the 
Paleozoic  rocks  of  the  Cordillera  region,  the  account  of  the  Geology  of 
the  Eureka  district  in  Nevada.) 

In  the  Grand  Cafion  of  the  Colorado  there  is  found  immediately  below 
the  Devonian  a  series  of  Cambrian  strata,  known  as  the  Touto  ^roup, 
containing  an  abundant  fauna  like  that  of  the  Potsdam  of  the  Missis- 
Bippi  area.  This  group  rests  unconformably  upon  a  vast  series  of  un- 
ciystalline  shales,  sandstones,  and  limestones,  measuring  over  11,000 
feet,  and  including  1,000  feet  of  interbedded  igneous  rocks,  constituting 
the  Grand  Canon  and  Chu-ar  groups  of  Powell.    These  have  afforded 
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some  few  organic  forms,  as  yet  undescribed,  which  lead  Walcott  to 
regard  this  lower  series,  lying  between  the  Tonto  group  and  the  crystal- 
line  rocks  below,  as  also  of  Cambrian  age,  though  they  had  previously 
been  regarded  by  Powell  as  pre-Cambrian.  These  rocks,  judging  from 
the  collections  seen  by  the  writer,  are  wholly-  uncrystalliue  sandstones  and 
sfiales,  unlike  the  Taconian  in  character,  and  it  is  suggested  by  Wal- 
cott that  the3'  may  correspond  to  the  Keweenian,  which  occupies  a  po 
sition  between  the  Taconian  and  the  Potsdam,  being  separated  from  thh 
latter  by  a  great  unconformity  and  vast  erosion.  The  Keweenian,  more- 
over, as  the  writer  has  shown,  presents  evidences  of  organic  forms^ 
Until,  however,  these  rocks  of  the  Grand  Canon  and  of  the  Keweenian 
series  shall  have  been  found  to  include  the  representatives  of  the  first 
fauna  of  Barrande  it  would  be  unphilosophical  to  include  either  of  them 
in  the  Cambrian.  Few  thoughtful  geologists  now  suppose  this  fauna  to 
mark  the  dawn  of  organic  life,  and  we  may  hope  to  find  beneath  its 
horizon  a  long  series  of  organic  forms  stretching  far  backward  through 
what  have  been  aptly  termed  the  Transition  rocks  to  those  of  the  Primi- 
tive time. 

The  great  series  of  silicious  and  argillaceous  rocks,  with  some  in- 
cluded limestones  and  beds  of  crystalline  iron  ores,  found  to  the  north- 
west of  Lake  Superior,  which  were  provisionally  designated  by  the  pres- 
ent writer  as  the  Animlkie  series,  have  since  been  studied  by  N.  H. 
Winchell,  in  Minnesota,  and  found  to  have  a  thickness  of  not  less  than 
10,000  feet.  These  rocks,  which  underlie  the  Keweenian,  are,  in  the  ab- 
sence of  these,  unconformably  overlaid  by  the*  horizontal  Cambrian 
sandstones  of  the  Mississippi  area,  as  is  well  seen  on  the  Saint  Louis 
Eiver,  in  Minnesota,  and  have  been  by  the  writer  referred  to  the  Taco- 
nian. They  have  lately  yielded  him  the  remains  of  an  organism  believed 
to  be  a  sponge.  The  Keweenian  series  itself  in  places  rests  upon  these 
rocks,  as  elsewhere  upon  the  Huronian,  the  Laurentian,  and  at  Duluth, 
upon  rocks  which  have  been  referred  by  the  writer  to  the  Norian  series. 
He  has  suggested  that,  as  long  since  claimed  by  Emmons  and  Hough- 
ton, some  of  the  iron-ore- bearing  rocks  of  northern  Michigan  belong  to 
the  Animikie  or  Taconian  series,  although  hitherto  confounded  with  the 
Huronian  rocks  of  the  region,  with  which  both  here  and  in  the  Atlantic 
belt  they  have  certain  resemblances. 

The  Cambrian  rocks  along  the  eastern  side  of  the  Atlantic  belt,  as 
seen  in  Newfoundland,  New  Brunswick,  and  Massachusetts,  present 
an  important  field  for  comparative  study.  W.  S.  Dodge  has  lately  re- 
examined these  rocks,  as  seen  in  the  latter  region.  The  argillites  and 
conglomerates  of  the  Boston  basin,  as  has  long  been  known,  afford  at 
Braintree  a  Cambrian  fauna,  which  has  been  referred  to  the  Menevian 
horizon.  It  is  there  found  abundantly  in  argilUte  beds,  which  dip  with 
a  high  angle  to  the  south,  and  have  a  maximum  thickness  of  500  feet. 
Their  precise  relation  to  the  conglomerates  of  the  region  is  left  undeter- 
mined.   These  strata  are  traversed  both  by  feldspathic  and  by  pyroz- 
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eDio  eruptive  rocks.  Mr.  Dodge  there  distinguishes  an  older  (the  Brain- 
tree)  and  a  younger  (the  Qnincy)  syenite,  the  latter  holding  numerous 
fragments  of  a  fine-grained  black  diabase,  as  well  as  fragments  of  a 
tine-grained  syenite,  but  it  is  not  clear  that  any  of  these  are  derived 
from  the  older  syenite.  The  younger  of  these  overlies  the  slates,  and 
the  older  would  also  appear  to  be  more  recent  than  these,  but  the 
point  is  not  clearly  brought  out.  The  slates  in  the  vicinity  of  the  intru- 
sive masses  are  altered,  and  present  large  oval  cavities  partially  filled 
with  epidote,  sometimes  irregularly  distributed  and  sometimes  scattered 
along  discolored  bands  parallel  to  the  stratification.  The  writer  has 
observed  similar  conditions  elsewhere-in  the  slates  of  the  Boston  basin 
in  proximity  to  intrusive  rocks. 

SILURIAN,   GAHBBIAN,  AND  TACONIAN. 

I.  C.  White,  of  the  second  geological  survey  of  Pennsylvania,  has 
described  the  unconformable  superposition  of  the  Oneida  sandstone, 
the  base  of  the  (true)  Silurian,  to  the  Hudson-Eiver  group,  as  well  seen 
on  the  Erie  railroad  near  Otisville,  K.  T.,  the  dip  of  the  former  being 
there  28^  and  that  of  the  latter  43^  to  the  north,  while  the  lower  series 
has  an  eroded  surface,  and  has,  moreover,  furnished  fragments  to  the 
overlying  sandstone.  Similar  evidences  are  seen  at  the  Lehigh  Water- 
gap.  This  stratigraphical  unconformity,  though  sometimes  questioned, 
was  long  since  pointed  out  by  H.  D.  Bogers,  and  was  confirmed  by  the 
present  writer  in  1878.  In  this  connection,  there  arises  an  important 
question  as  to  the  geological  position  of  the  so-called  Hudson-Eiver 
slates.  The  evidence  from  the  valleys  of  central  Pennsylvania,  as  well 
as  oil  the  north  shore  of  Lake  Ontario,  is  that  there  is  no  unconformity 
nor  stratigraphical  break  between  the  Oneida  sandstone  and  the  Lo- 
raine  shales,  which  are  often  regarded  as  identical  with  the  Hudson- 
Eiver  slates.  As  has,  however,  been  pointed  out  by  the  present  writer, 
the  Hudson-Eiver  group,  as  at  first  proposed  by  Yanuxem,  was  by  him 
made  to  include  not  less  than  three  distinct  groups  of  argillaceous 
strata,  two  of  which  he  declared  to  be — in  eastern  Pennsylvania,  at 
least — geographically  distinct,  namely,  the  fosslliferous  Loraine  shales 
of  the  central  valleys,  there  lying  conformably  beneath  the  Oneida 
sandstones,  and  the  nonfossiliferous  argillites  of  the  great  Appal9*chian 
valley,  which,  as  described  above,  are  unconformably  overlaid  by  this 
same  Oneida  sandstone.  The  Loraine  shales,  according  to  Hunt,  are, 
so  far  as  yet  known,  unrepresented  in  the  great  valley,  where,  however, 
besides  the  roofing-slates  belonging  to  the  Lower  Taconic — the  Trans- 
ition Argillite  of  Eaton — ^there  is  in  many  places  a  great  development 
of  red  sandstone,  conglomerates,  and  argillites,  the  continuation  in 
Pennsylvania  of  the  First  Oraywacke  of  Eaton,  which  from  southern 
New  York  is  traced  east  of  the  Hudson,  and  thence  to  Quebec  and 
beyond.  This  is  the  Cambrian  of  the  Appalachian  aiea,  the  Upper  Ta- 
conio  of  Emmons,  and  the  Potsdam  and  Quebec  groups  of  Logan,  which^ 


454 


SCIENTIFIC   RECORD   FOR   1883. 


from  the  valley  of  the  Hadson  to  that  of  the  Saiut  Lawrence,  has  been 
known  as  the  Hudson-Biver  groap,  with  the  inclnsion,  however,  in  parts 
of  its  distribntion,  as  in  Pennsylvania,  of  Lower  Taconic  slates,  and 
elsewhere  of  overlying  Loraine  shales. 

The  appended  table  representing  the  nomenclatare  of  Eaton,  as  pro- 
posed by  him  fifty  years  since,  with  the  modem  names  given  to  his  divis- 
ions, will  serve  to  show  the  relations  of  the  great  groups  mentioned  to  the 
Silurian  rocks  above  and  the  older  crystalline  strata  beneath,  and  may 
be  read  in  connection  with  the  classification  of  Eozoic  and  Paleozoic 
rocks  given  in  the  report  for  1882.  The  Potsdam  sandstone  had  not,  in 
the  time  of  Eaton,  been  recognized  as  distinct  from  the  Galciferons  sand- 
rocks.  The  student  of  American  geology  familiar  with  its  history  will 
note  that  the  great  stratigraphical  error  of  Mather  and  his  followers 
was  in  denying  the  distinctness  of  the  First  Gray  wacke  of  Eaton,  and 
in  asserting  its  identity  with  the  Second  Gray  wacke,  or,  in  other  words, 
in  denying  the  existence  of  a  Gray  wacke  series  beneath  the  horizon  of 
the  Trenton  limestone.  There  are,  in  fact,  two  such  lower  series,  for  the 
great  mass  of  sandstones  and  shales  which  make  up  the  Primal  of  Bog- 
ers,  and,  as  they  occur  in  Virginia,  have  been  described  above  by  Fon- 
taine, occupy  a  position  below  the  granular  lime-rock  of  Eaton,  and  con- 
stitute a  Taconian  Gray  wacke,  not  indicated  in  the  table. 
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The  distinctness  of  the  Taconian  from  the  overlying  Cambrian,  at  one 
time  included  with  it  nnder  the  name  of  Upper  Taconic,  being  apparent, 
there  i8  no  longer  any  reason  for  calling  the  latter  Taconic,  or  using 
this  name  as  a  synonym  for  Cambrian,  as  is  done  by  Marcou  ;  nor  yet 
in  arguing,  from  the  Cambrian  fauna  found  in  the  upper  rocks,  the 
Cambrian  or  Lower  Silurian  age  of  the  Lower  Taconic,  as  is  done  by 
Dana. 

In  the  last  year's  report  reference  was  made  to  the  recognition  by 
Crosby  of  a  great  series  of  rocks  in  Trinidad,  the  Caribbean  group  of 
Guppy,  which  are  unconformably  overlaid  by  fossiliferous  Cambrian 
strata,  and  have  moreover  the  lithological  characters  of  the  North 
American  Taconian,  the  Lower  Taconic  of  Emmons,  and  the  Itacolu- 
mitic  group  of  Lieber.  Crosby  has  since  noticed  a  great  development  in 
the  mountains  of  eastern  Cuba  of  a  similar  series,  where  they  form  a  belt 
six  or  eight  miles  wide,  and  are  highly  inclined,  with  an  east  and  west 
strike.  They  include  great  masses  of  white  crystalline  limestone,  often 
micaceous  and  associated  with  hydro-micaceous  and  chloritic  schists. 
These,  with  the  similar  rocks  of  Trinidad  and  the  Spanish  Main,  he  com- 
pares vrith  the  Lower  Taconic  rocks  of  western  New  England,  and  des- 
ignates as  Taconian.  They  are,  according  to  him,  entirely  distinct  from 
another  great  series  of  uucrystalline  limestones  with  sandstones  and 
fissile  slates,  with  which  they  have  been  confounded,  which,  though  they 
have  as  yet  yielded  no  fossils,  are  supposed  to  be  equivalent  to  the  Meso- 
zoic  and  Tertiary  strata  of  San  Domingo  and  Jamaica. 

•  GEOLOGY  OP  SPAIN. 

Barrois  has  lately  published  an  important  memoir  on  the  ancient  rocks 
of  Galicia  and  the  Asturias  in  Spain,  some  of  the  results  of  which  throw 
light  on  American  geology.     The  primitive  rocks  of  the  Cantabrian 
chain,  granites,  gneisses,  and  crystalline  schists,  are  ii\  these  provinces 
overlaid  by  a  great  mass  of  strata  including  the  whole  Paleozoic  suc- 
cession from  the  base  of  the  Cambrian  to  the  top  of  the  coal  meas- 
ures.    In  the  province  of  Toledo  the  base  of  this  series  is  a  Scoli- 
thus  sandstone,  which,  according  to  Cortazar,  there  rests  directly  upon 
the  crystalline  schists;  but  in  the  Asturias  there  are  found  beneath  a 
Similar  sandstone  a  hundred  meters  or  more  of  limestone  and  shales 
containing  an  abundant  Cambrian  fauna,  including  several  species  of 
^aradoxtdesy  with  Conocephalitesj  ArionelluSj  and  a  cystidiean.    Between 
t^liese  fossiliferous  strata  and  the  crystalline  schists  there  intervenes  in 
t^lie  region  under  notice  a  volume  of  not  less  than  3,000  meters  of  strata 
described  as  argillites  and  quartzites,  with  dolomites  and  limestones, 
^oaietimes  saccharoidal  and  cipolin  marbles,  with  beds  of  specular  iron. 
^his  great  series  of  unfossiliferous  strata  is  included  with  the  overlying 
fossiliferous  beds  by  Barrois,  under  the  common  name  of  Cambrian,  which 
lie  defines  as  including  the  first  fauna  of  Barrande.    To  these  succeed 
immediately',  and  without  a  stratigrapbical  break,  tlie  Scolithus  beds 
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that  contain,  besides,  Bilobites  and  Cruziana^  and  are  described  ^  ^  ufen- 
tical  in  character  with  the  Armoricau  sandstone  of  Brittany.  They  are 
followed  by  a  great  concordant  series,  in  which  the  forms  of  Barrande^s 
second  and  third  faunas  are  abundant.  These  strata,  measuring  in  all 
about  600  meters,  with  the  basal  sandstone,  have  near  the  middle  the 
roofing-slates  of  Luarca,  which,  like  those  of  Angers  in  France,  con- 
tain the  forms  of  the  second  (or  Ordovician)  faunas,  while  higher  in  the 
siM'ies  are  slat«  s  and  limestones  with  the  third  or  true  Silurian  fauna. 
Barrois  applies  the  name  of  Silurian  to  the  rocks  of  both  the  second 
and  third  faunas,  and  includes  therein,  though  not  without  hesitation, 
the  Scolithus  sandstone,  which  he  admits  should,  in  accordance  with 
the  views  of  British  geologists,  be  included  with  the  first  fauna.  The 
Scolithus  of  these  sandstones  would  seem  to  be  similar  to  that  of  the 
Potsdam  of  the  Adirondack  region  (long  since  shown  to  be  distinct 
from  that  of  the  Primal  sandstone  of  Eogera),  and  is  described  by  Bar- 
rois as  exhibiting  an  internal  tube,  and  as  resembling  VertidUoporaj  to 
which  he  compares  it.  The  Scolithus  found  at  Port  Heniy  on  Lake 
Champlain  shows  this  internal  tube. 

The  American  geologist  is  here  reminded  of  the  typical  Potsdam 
which  rests  on  the  crystalline  rocks  in  the  Adirondack  region,  while 
near  by,  in  Vermont  and  New  York,  are  found  the  slates  and  lime- 
stones of  a  still  lower  Cambrian  horizon,  the  so-called  Lower  Pots- 
dam, between  which  and  the  ancient  crystalline  rocks  are  interposed, 
along  the  Appalachians,  several  thousand  feet  of  quartzites,  slates, 
and  limestones,  constituting  the  Taconian,  which  may  well  be  repre- 
sented by  the  3,000  meters  of  strata  found  by  Barrois  in  Galicia  be- 
tween the  primitive  schists  and  the  base  of  the  fossiliferous  Cambrian. 

The  Devonian,  which  overlies  conformably  the  Silurian  in  this  part 
of  Spain,  has  a  thickness  of  not  less  than  1,000  meters,  and  includes  a 
great  amount  of  limestones  and  an  abundant  fauha.  It  is  succeeded  by 
the  carboniferous,  having  at  its  base  a  great  limestone  member,  and 
above,  2,000  or  3,000  meters  of  coal  measures,  with  more  than  eighty  coal 
seams,  many  of  them  of  value.  The  carboniferous  limestone  is  in  i>art 
dolomitic,  and  is  remarkable  for  its  great  deposits  of  ores  of  zinc,  lead, 
manganese,  cobalt,  and  mercury,  which  are  found  in  veins  and  fissures 
in  these  rocks,  and  according  to  Sullivan  and  O'Beilly  are  post-Eocene 
in  age, 

TRIAS  OF  EASTERN  NORTH  AMERICA. 

Prof.  George  H.  Cook  has  discussed  the  history  of  the  Mesozoic  areas 
©f  eastern  North  America,  constituting  the  new  red  sandstone,  which 
probably  include  both  Jurassic  and  Triassic  beds,  and  have  already 
been  considered  in  the  report  of  last  year.  Cook  regards  those  from 
South  Carolina  to  Massachusetts,  and  probably  also  those  ot  the  Brit- 
ish provinces,  as  having  been  at  one  time  in  some  way  connected,  and 
supposes  that  a  great  extent  of  these  sediments  thus  defined  was  after 
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wards  broken  up  into  the  present  areas  by  a  namber  of  axes  of  eleva- 
tion, or  else  by  great  faults. 

Dana  has  since  reviewed  this  subject  at  some  length  and  takes  a  dif- 
ferent view.  lie  remarks  that  Cook's  supposed  area,  1 ,000  miles  or  more 
in  length,  of  Mesozoic  sandstones,  now  covering  regions  that  are  1,000 
feet  or  more  above  sea-level,  must  either  have  been  marine  or  lacustrine, 
neither  of  which  conclusions  is  in  accordance  with  what  we  know  of 
the  rocks  in  question.  Those  of  the  Connecticut  valley  are  appar- 
ently of  fluvatile  and  estuary  origin,  and  the  same  is  probably  true  of 
other  areas.  The  deposits  of  coarse  and  fine  material,  as  long  since 
pointed  out  by  Edward  Hitchcock,  came  from  rocks  bordering  on  the 
existing  areas,  and  show  that  the  basin  could  not  have  extended  much 
be^'ond  its  present  limits.  The  materials  bear  evidence,  in  the  distri- 
bution of  materials  of  varying  coarseness,  of  alternate  swift  and  slow 
currents.  The  coarser  sediments  are  most  common  along  the  borders  of 
the  present  areas,  where,  however,  they  occur  intermptedly. 

In  all  these  respects  their  distribution  corresponds  to  that  of  the 
latter  valley-deposits  of  the  Connecticut  Biver.  The  elements  of  the 
sandstones  are  the  result  of  mechanical  disintegration  of  the  crystal- 
line rocks  of  the  margin,  including  not  only  quartz  but  undecayed  feld- 
spar, suggesting,  as  remarked  by  Dana,  a  disintegration  of  the  adjacent 
crystalline  rocks.  He  notes  in  this  connection,  that  '<  disintegration 
by  the  rusting  of  the  mica  (biotite)  is  now  making  (to  the  east  of  New 
Haven),  just  such  granitic  sand  as  constitutes  the  coarse  (Triassic)  sand- 
stone of  East  Haven."  Dana  compares  the  material  of  the  Trias  of  the 
Connecticut  valley  to  the  stratified  drift  of  post-Pliocene  age  in  the  same 
valley,  and  conceives  these  Mesozoic  sandstones  and  conglomerates  to 
bave  accumulated  in  a  great  estuary  in  a  glaciated  region.  The  various 
Triassic  areas  are  parallel  to  old  lines  of  uplift,  which  in  Pennsylvania 
correspond  to  the  sigmoid  form  of  the  ancient  topography.  This  great 
area  was  distinct  from  that  of  the  Connecticut  valley. 

SERPENTINES  AND  BELATED  BOOKS. 

The  qaestion  of  the  geological  age  and  the  origin  of  serpentines 
was  discussed  in  the  report  for  1882.  The  present  writer  has  since 
published  an  extended  memoir  on  serpentines,  repeating  with  detail 
many  of  the  facts  there  noticed,  and  recalling  the  history  of  the  ser- 
pentines as  found  at  various  geological  horizons  in  the  Laurentian, 
the  Huronian,  the  Montalban,  and  the  Taconian  series,  as  well  as  the 
later  development  of  it  in  the  Silurian,  in  the  remarkable  bed  of  serpen- 
tine formerly  exposed  among  the  dolomitic  strata  of  the  Onondaga  salt- 
group  at  Syracuse,  N.  Y.  He  has  noticed  the  serpentine  associated 
with  limestone  in  the  Laurentian  series  at  ^ew  Bochelle,  N.  Y.,  where 
it  occurs,  both  mingled  with  limestone,  forming  varieties  of  ophicalcite 
like  those  common  elsewhere  in  the  Laurentian,  and  also  constituting 
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great  bedded  masses,  the  whole  interstratified  with  the  gneisses  of  the 
series. 

He  has  farther  described  the  remarkable  locality  of  serpentine  on 
Stat  en  Island.  This,  which  forms  a  bold  ridge  of  some  miles  in  length, 
was  formerly  described  as  eruptive,  and  correlated  with  the  intrusive 
diabase  belt  of  the  Mesozoic,  which  extends  parallel  with  it,  a  little  to 
the  west,  on  the  same  Island.  While  the  Triassic  sandstone  lies  along  the 
western  base  of  the  serpentine  ridge^  its  sonthern  and  eastern  bases  are 
covered  by  nearly  hot izontal  Cretaceous  beds.  Britton,  who  redescribed 
and  mapped  this  region  in  1880,  regarded  it  as  a  protruding  mass,  belong- 
ing to  the  Eozoic  rocks  below,  a  view  confirmed  by  the  present  writer, 
according  to  whom  its  prominent  position  is  due  to  the  fact  that  it  was 
left  exposed  by  the  subaerial  decay  of  the  inclosing  gneiss  rocks — which 
became  kaolinized,  while  the  serpentine,  though  softer,  resists  to  a 
greater  extent  chemical  change — and  was  subsequently  surrounded  by 
Mesozoic  strata,  from  the  midst  of  which  it  now  rises. 

The  similar  occurrences  of  serpentine  in  New  York  City,  at  Hoboken, 
and  again  in  Chester  County,  Pennsylvania,  are  also  redescribed  by  the 
writer.  The  latter  appear  as  protruding  masses  among  gneisses  and 
mica-schists  referred  to  the  younger  or  Mdntalban  series;  but  it  remains 
uncertain  whether  their  stratigraphical  place  is  in  these  or  in  the  older 
Lauren tian  gneisses,  which  underlie  them  directly  in  these  regions.  The 
Laurentian  of  the  high  lands  on  Manhattan  Island  appears  to  be 
overlaid  in  parts  by  areas  of  younger  gneisses  and  mica-schists,  the 
remaining  portions  of  a  mantle  of  Montalbau ;  a  circumstance  which 
makes  it  doubtfal  whether  the  serpentine  masses  are  to  be  referred  to 
the  one  or  to  the  other  series,  though  they  are  regarded  as  probably 
Laurentian. 

The  writer  has  also  described  in  detail  the  mass  of  serpentine  and 
euphotide  which  rises  from  the  Tertiary  rocks  at  Monteferrato,  in  Tus- 
cany, and  shows  that  it  is  not  intrusive,  but  a  protruding  portion  of  the 
underlying  Eozoic  series,  identical  with  the  greenstone  group  of  the 
Alps,  and  probably  Huronian.  He  maintains  the  aqueous  origin  of  ser- 
pentine, and  its  formation  from  sea- water  through  the  intervention  of 
solutions  of  silicate  of  lime  or  soda  from  subterranetin  sources.  The 
relations  of  the  serpentine  to  the  limestones,  with  which  they  are  often 
associated,  are  compared  to  those  of  bedded  or  concretionary  flint  or 
chert.  While  many  geologists  have  concluded,  from  the  results  of  micro- 
scopic study  and  the  frequent  association  of  olivine  and  enstatite  with 
serpentine,  that  the  latter  has  been  formed  by  the  hydration  of  the  two 
silicates  before  named,  several  recent  Italian  observers,  among  them 
Issel,  Mazzuoli,  and  Capacci,  suppose  the  material  ot  serpentine  to  have 
been  ejected  in  a  hydrated  form  from  the  earth's  int<*rior  into  the  sea, 
as  an  aqueous  magma,  which  consolidated  into  serpentine,  and  by  de- 
hydration gave  rise  to  the  olivini'^  and  enstatite  often  found  with  it. 
This  hydroplutonic  hypothesis,  coufessedly  gratuitous,  is  a  concession 
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to  tbe  evidence  in  favor  of  the  apparently  aqueous  depodition  of  ser- 
pentine rocks. 

In  this  connection  should  be  mentioned  the  recent  conclusions  with 
regard  to  the  great  deposits  of  olivine  rock,  once  described  as  of  igneous* 
and  eruptive  origin,  but,  from  recent  observations  in  many  parts  of  the 
globe,  now  coming  to  be  regarded  as  a  stratified  indigenous  rock«  The 
recent  studies  of  Tomebohm,  Brogger,  and  others  of  the  olivine  rocks  of 
Norway  unite  in  showing  it  to  be  one  of  the  stratified  rocks  of  that  re- 
gion, where  it  is  intercalated  with  other  crystalline  schists.  A  similar 
conclusion  was  announced  by  the  present  writer,  in  1879,  with  regard 
to  the  bedded  olivine  rocks  of  North  Carolina;  while  the  recent  studies  in 
Greece,  by  Diller,  show  that  the  olivine  rock  of  Mount  Ida,  in  the  Troad, 
passes  into  olivine-bearing  talcose  schists,  and  is  associated  with  crys- 
talline limestones  and  with  other  crystalline  schists.  Julien  has  recently 
discussed  the  olivine  rocks  of  North  Carolina,  of  which  he  recognizes  the 
sedimentary  character  and  their  interstratification  with  hornblendic,  tal- 
cose, and  chalcedonic  rocks,  which  he  supposes  to  result  from  the  alter- 
ation of  the  olivine;  but  he  seeks  for  the  origin  of  all  this  in  beds  of 
olivine  sand,  for  which  he  imagines  an  igneous  source.  Varieties  of 
olivine  are  known  to  be  formed  by  igneous  fusion,  but  its  mode  of  oc- 
cmrence  in  these  and  other  crystalline  schists,  and  in  crystalline  lime- 
stones, is  incompatible  with  such  an  origin,  and  only  explicable  on  the 
theory  of  its  aqueous  origin. 

This  question  assumes  a  curious  geological  importance  in  connection 
with  the  hypothesis  of  the  permanency  of  oceanic  basins.  The  little 
reefs  which  m&ke  up  the  islands  of  St.  Paul  are  situated  nearly  under 
the  equator,  in  the  mid- Atlantic,  longitude  29^  2'  west,  and  rise  ab- 
ruptly from  400  or  600  fathoms  of  water,  which  are  found  within  one 
and  two  miles  of  them.  The  rocks  of  which  they  consist  have  just 
been  examined  by  £6nard  and  found  to  consist  of  a  common  variety  of 
olivine  rock,  containing,  besides  this  mineral,  portions  of  actinolite,  and 
a  variety  of  pyroxene,  with  grains  of  chromite  or  picotite;  the  whole  ar- 
rangement of  these  elements  resembling  greatly  the  so-called  gneissic 
structure  which  characterizes  certain  crystalline  schists.  In  a  word, 
the  rock  of  St.  Paul's  has  the  characters  of  an  Eozoic  crystalline 
schist  rather  than  those  of  an  eruptive  rock.  It  has  been  suggested 
that  these  little  islands  are  the  remaining  summit  of  a  submerged  con- 
tinental area,  a  vanished  Atlantis,  the  mountain  peaks  of  which  were 
of  crystalline  schists,  a  view  to  which  E^nard  inclines,  and  which  co-in- 
cides  with  the  conclusions  now  deduced  from  the  study  of  similar  rocks  m 
Norway,  in  Greece,  and  in  North  America.  The  significance  of  the  dis- 
covery in  mid-ocean  of  stratiform  crystalline  rocks  like  those  of  our 
continental  areas  is  obvious. 

'         SILICIOUS  DEPOSITS. 

Sorby's  microscopical  observations  in  1880  showed  that  in  many  sand- 
stones there  has  been  a  deposit  of  silica  in  the  form  of  quartz  upon  the 
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detrital  grains  of  this  mineral  composing  tbe  rock,  in  sach  a  mannei 
that  there  is  perfect  optical  and  crystalline  continuity  between  these 
■and  the  deposited  layer,  each  fragment  serving  as  a  nacleus  and  having 
been  changed  into  a  definite  crystal.  This  process,  by  infiltration,  has 
served  to  consolidate  the  grains  in  many  cases  into  a  hard  qaartzite. 
The  careful  microscopic  studies  of  Irving  have  furnished  many  illustra- 
tions of  this  process  in  the  Potsdam  and  Saint  Peter's  sandstones  in  Wis- 
consin. The  crystalline  nature  of  many  sandstones  was  long  ago  pointed 
out  by  filie  de  Beaumont,  and  later  by  Daubr^e.  Brainard,  of  Ohio,  in 
1860,  called  attention  to  the  crystalline  character  of  certain  sandstones 
in  that  State,  which  he  then  conceived  to  be  due  to  chemical  deposition 
from  water.  Young's  later  observations  are  to  the  same  effect,  and 
show  that  the  deposited  quartz  is  oriented  with  the  inclosed  grain. 
Irving  notices  that  the  tendency  of  silica  to  deposit  itself  upon  a  crys- 
talline nucleus  has  been  exerted  on  the  surface  of  weathered  sand- 
stones, forming  thereon  a  vitreous  crust.  A  deposition  of  dissolved 
silica  is  also  conspicuous  in  the  Potsdam  sandstone  of  Lake  Cham- 
plain,  as  described  by  the  writer,  where  certain  beds  are  changed  into 
liard  quartzite  and  others  are  made  up  of  grains  agglutinated  by  a 
<;halcedonic  cement.  From  similar  facts  Hall  long  since  concluded  that 
the  beds  of  Potsdam  sandstone  in  Iowa  had  been  in  great  part  depos- 
ited from  aqueous  solution.  It  is  probably  in  the  absence  of  nuclei 
w^hich  determine  the  crystallization  of  dissolved  silica  that  this  sab- 
stance  often  separates  in  a  hydrated  uncrystalline  form  as  hyalite, 
opal,  or  silicious  sinter. 

THE  ORIGIN  OF  IRON  ORES. 

The  great  deposits  of  magnetite  and  specular  iron  are  generally  held 
to  be  of  aqueous  origin,  though  some  have  maintained  them  to  be  erup- 
tive. It  is  known  that  magnetite  crystallizes  out  during  the  slow  cool- 
ing from  fusion  of  basic  ferriferous  silicates,  and  is  common  in  many 
eruptive  rocks.  Julian  has  suggested  that  the  separation  of  magnetite 
from  these,  and  its  concentration  bty  the  action  of  water,  as  seen  in  the 
washing  of  sands  on  a  beach,  may  have  given  rise  to  the  beds  of  mag- 
netic iron  ore  found  in  crystalline  stratified  rocks.  This  view  has  been 
criticised  by  Newberry,  who  maintains  the  accepted  theory,  that  they 
have  been  deposited  from  solution.  He  points  out  that  these  beds  are 
often  of  great  thickness,  and  are  frequently  directly  inclosed  in  crystal- 
line limestones,  or  in  highly  argillaceous  schists,  both  of  which  rocks  in- 
dicate a  very  diiFerent  mode  of  deiK>sition  to  that  required  for  iron  sands, 
which,  as  concentrated  on  our  sea-shores,  are  also  accompanied  by 
layers  of  quartz  sand. 

PALEOZOIC  ROCKS  OF  NEVADA. 

Arnold  Hague,  in  a  preliminary  report  of  the  Geological  Survey  of 
the  United  States,  has  given  us  the  results  of  a  detailed  study  of  the 
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geology  of  the  Eareka  district  in  Nevada,  with  the  help  of  Walcott  iu 
paleontology  and  Iddings  in  lithology.  This  district  was  selected  both 
as  a  typical  region  for  the  study  of  the  geology  of  the  Great  Basin,  and 
•  also  as  one  of  economic  importance  from  its  mines  of  precions  metals. 
From  the  great  platean,  here  about  6,000  feet  above  sea-level,  the  Eu- 
reka Mountains  rise  from  2,500  to  4.000  feet,  and  form  an  almost  de- 
tached mass  of  Paleozoic  strata,  with  eruptive  rocks  of  Paleozoic  and 
more  recent  dates.  The  Paleozoic  sediments  of  the  region  have  been 
broken  up  by  an  intricate  system  of  faults,  with  flexures,  into  i^everal 
great  masses  or  blocks,  from  a  comparative  study  of  which  it  has  been 
possible  to  reconstruct  the  geological  succession,  and  with  the  aid  of 
paleontology  to  give  a  more  complete  view  than  has  yet  been  obtained 
of  the  Paleozoic  series  of  the  Great  Basin.  The  stratigraphical  col- 
umn, from  the  lowest  exposed  beds  of  the  Cambrian  to  the  summit  of 
the  coal  measures,  has  a  thickness  of  not  less  than  30,000  feet,  of  which 
over  11,000  feet  are  limestones  or  dolomites,  and  5,000  feet  quartzite, 
and  presents  but  a  single  break,  which,  marked  by  unconformity,  ap- 
pear in  the  midst  of  the  second  fauna.  The  name  of  Silurian  is 
given  by  the  author  to  the  rocks  holding  the  second  and  third  faunas 
of  Barrande,  that,  of  Cambrian  being  reserved  for  the  flrst,  but  in 
the  great  conformable  sequence  here  displayed  the  transitions  between 
these  three  faunas  are  marked  by  such  gradations  that  the  dividing 
lines  adopted  for  these  divisions  are  confessedly  arbitrary. 

Of  the  7,700  feet  assigned  to  the  Cambrian,  the  loi^est  member,  the 
base  of  which  is  not  displayed,  is  the  Prospect  Hill  quartzite,  1,50 )  feet 
in  thickness,  to  which  succeeds  the  great  mass  of  more  or  less  magnesian 
limestone  of  3,000  feet,  known  by  the  same  local  name.  Between  these 
two  occur  the  flrst  fossiliferous  beds,  known  as  the  Olenellua  shales, 
which  have  afforded  a  fauna  closely  related  to  that  of  the  slates  of 
Georgia,  in  Vermont,  a  portion  of  the  old  Hudson-River  group,  subse- 
quently called  Lower  JPotsdam  by  Billings.  In  the  great  mass  of  the 
Prospect  Mountain  limestone  and  its  overlying  Secret  Canon  shales,  with 
more  or  less  limestone  (2,000  feet),  followed  by  the  Hamburg  limestone 
(1,200  feet),  and  the  Hamburg  shales  with  chert  nodules  and  layers  (500 
feet),  which  is  regarded  as  the  summit  of  the  Cambrian,  we  have  at  va- 
rious horizons  an  abundant  fauna,  which  is  closely  related  to  that  of 
the  Potsdam  of  the  Upper  Mississippi.  We  have  thus  in  conformable 
succession  in  this  region  the  divisions  hitherto  called  Lower  and  Upper 
Potsdam,  the  two  ranging  through  more  than  0,000  fe€t  of  strata.  To 
the  Hamburg  shales  succeed  the  Pogonip  group,  consisting  of  2,700  feet 
of  limestones,  with  some  argillaceous  and  arenaceous  beds,  overlaid 
by  the  Eureka  quartzite,  compact,  vitreous,  and  500  feet  thick,  without 
fossils. 

The  forms  of  the  flrst  fauna  pass  upwards  from  the  Hamburg  shales 
some  distance  into  the  Pogonip  group,  which  higher  up  contains  an 
abundant  fauna,  compared  with  that  of  the  Ghazy,  with  some  forms 
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characteristic  of  the  Trenton.  It  is  worthy  of  note  that  in  this  group 
but  a  single  undetermined  graptolite  is  as  yet  known.  At  the  top  of  the 
Eureka  quartzite  is  a  marked  stratigraphical  break,  above  which  occurs 
the  Lone  Mountain  limestone  1,800  feet  thick,  containing  Trenton  fossils, 
in  its  lower  part,  and  corals,  apparently  of  Niagara  age,  toward  the  top. 
Although  this  mass  is  assumed  as  the  summit  of  the  Silurian,  it  is  said  to 
graduate  imperceptibly  upward  into  the  great  Nevada  limestone,  which, 
with  its  interbedded  shales  and  quartzites,  has  a  thickness  of  0,000  feet 
and  is  characterized  throughout  by  a  Devonian  fauna,  including  rep- 
resentatives of  Upper  Helderberg,  Hamilton,  and  Chemung.  The  2,000 
feet  of  the  White  Pine  shales,  above  the  Nevada  limestone,  containing 
some  remains  of  land-plants,  include  an  invertebrate  fauna  indicating  a 
passage  to  the  Carboniferous.  This  has  as  its  lowest  member  the  Dia- 
mond Peak  quartzite,  shaly  at  the  base,  but  for  the  most  part  hard  and 
vitreous,  again  becoming  slaty  near  the  summit,  and  including,  about 
^00  feet  from  the  base,  a  thin  band  of  fossiliferous  limestone.  Above  this 
comes  the  Lower  Carboniferous  limestone  (3,800  feet),  separated  by  the 
Weber  conglomerate  (2,000  feet)  from  the  Upper  Carboniferous,  the  sum- 
mit of  the  Paleozoic  column.  Both  of  these  limestones  are  highly  fossilifer- 
ous. The  Silurian  and  Devonian  strata  of  the  Lone  Mountain  and  Ne- 
vada  limestones  are  seen  in  places  in  the  district  to  rest  unconformably 
upon  the  Eureka  quartzite,  while  elsewhere  these  Carboniferous  lime- 
stones repose  directly  upon  the  Pogonip  limestones,  the  whole  interme- 
diate series  of  10,000  feet  being  absent. 

The  ancient  crystalline  rocks  of  this  district  are  very  few.  A  single 
«mall  outcrop  of  granitic  rock  appears,  and  porphyroid  granites  and 
qnartziferous  porphyries  are  described  as  breaking  through  and  locally 
altering  the  Pogonip  limestone.  The  later  eruptive  rocks.  Tertiary  and 
X>ost-Tertiary  in  age,  are  described  as  homblende-andesite,  augite-an- 
desite,  dacite,  or  qnartziferous  homblende-andesite,  and  rhyolite.  or 
qnartziferous  trachyte,  together  with  basalt.  The  dacite  followed  the 
homblende-andesite,  and  the  rhyolite  the  dacite,  all  of  which  in  turn 
are  cut  by  the  basalts.  The  rocks  described  as  basalt  vary  greatly  in 
composition  from  the  ordinary  type  of  about  50  per  cent,  to  over  60 
per  cent,  of  silica.  These  more  silicions  basalts  are  descirbed  as  desti- 
tute of  olivine. 

These  igneous  rocks  do  not  appear  to  have  come  from  central  volcanic 
vents,  but  have  been  erupted  along  great  meridional  linesof  faulting,  and 
are  often  found  -bordering  the  uplifted  blocks  of  Paleozoic  sediments. 
The  chief  localities  of  these  rocks  are  along  the  east  and  srest  sides  of 
a  great  depressed  block  of  Carboniferous  strata,  which  is  nearly  sur- 
rounded by  outflows  of  Tertiary  lavas.  Among  these  are  noticed  great 
numbers  of  local  extrusions  which  are  wholly  independent  at,  the  sur- 
face, from  neighboring  masses.  The  whole  condition  of  things  suggests 
forcibly  that  these  great  accumulations  of  Paleozoic  strata  are  or  were 
immediately  underlaid  by  a  floor  of  crystalline  rocks  in  a  state  of  plas- 
ticity. 
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THE  COMSTOCK  LODE. 

G.  F.  Becker  has  given,  in  the  reports  of  the  United  States  Geological 
Survey,  a  preliminary  account  of  a  more  extended  study  of  the  geology  of 
the  Washoe  district  and  the  Gomstock  lode,  while  for  a  detailed  account 
of  the  lithology  of  the  region  we  must  await  the  final  report.    It  is  well 
known  that  this  immense  quartz  lode,  which  has  yielded  over  $315,000,000 
of  bullion  in  the  last  twenty-five  years,  is  in  great  part  included  in  erupted 
rocks  of  Tertiary  age.    The  study  of  these,  and  of  their  changes  under 
the  influence  of  the  heated  waters,  which  have  doubtless  brought  in  the 
materials  of  the  lode,  is  full  of  interest,  and  shows  the  frequent  produc- 
tion of  epidote  and  of  chlorite  by  the  transformation  of  the  original 
mineral  species.    The  hypothesis  which  has  been  advanced,  that  the 
high  temperature  of  the  mine- waters  and  their  inclosing  rocks  is  due  to 
the  chemical  changes  in  these,  connected  with  kaoUnization  of  the  feld- 
spars, is  discussed  and  rejected.    The  feldspars  are  not  kaolinized,  nor 
do  the  waters  contain  the  large  amount  of  dissolved  silica  and  alkalies 
which  would  be  derived  from  such  a  process.    Furthermore,  there  is  no 
reason  for  believing  that  such  a  transformation  of  the  feldspars  would 
generate  heat.    Analogy  would  suggest  that  heat  should  be  rendered 
latent  in  such  a  process.    It  is  suggested  that  the  source  of  the  abun- 
dant water  of  the  mine  is  to  be  found  i^  the  precipitation  on  the  high 
crests  of  the  Sierras,  to  the  west,  and  that  it  reaches  the  lode  through 
deep-seated  channels,  in  which  it  becomes  heated.    The  mine- waters  are 
charged  with  carbonic  acid,  and  that  encountered  at  a  depth  of  3,000 
feet,  having  a  temperature  of  170^  F.,  was  found  to  be  charged  with  hy- 
drogen-sulphide.   Such  waters  have  probably  been  the  efficient  agents 
in  filling  the-  lode  with  quartz  and  precious  metals.    The  well-known 
Steamboat  Spitngs,  at  a  lower  level,  a  few  miles  distant,  still  discharge 
waters  at  a  boiling  heat,  along  a  fissure  parallel  to  the  great  lode,  and 
near  to  the  contact  of  ancient  massive  rocks  and  andesites.    The  waters 
of  these  springs,  impregnated  with  hydrogen  sulphide,  still  deposit  silica 
and  cinnabar  on  the  walls  of  the  fissures,  all  of  which  facts  are  recalled 
by  Becker  in  this  connection.    It  may  here  be  mentioned  that  evidence 
collected  by  the  present  writer  at  the  locality  shows  that  the  discharge 
of  water  and  vapor  at  the  Steamboat  Springs  has  diminished  consider- 
ably since  the  opening  of  the  deep  levels  of  the  Gomstock  lode. 

The  theory  that  the  filling  of  mineral  veins,  in  many  cases  at  least, 
comes  from  lateral  secretion,  is  cqnsidered  by  Becker,  and  *it  is  shown 
that  the  unchanged  diabase  of  the  Gomstock  lode  contains,  chiefly  in 
the  augite,  a  noteworthy  amount  of  both  gold  and  silver;  and,  moreover, 
that  the  diabase  which  has  been  modified  by  water  has  lost  one-half  of 
this  amount.  It  is  also  shown  that  the  total  exposure  of  diabase  is  suffi- 
cient to  account  for  far  more  bullion  than  has  been  extracted  from  the 
mines.  It  is  in  connection  with  this  rock  that  the  richest  ore*  bodies  have 
been  found,  while  those  in  contact  with  the  ancient  diorite  are  compara- 
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tivdj  barren ;  ^11  of  which  facto  woald  seem  to  favor  the  hypothesis 
that  the  supply  of  the  precious  metals  in  the  lode  has  been  dissolved 
from  the  diabase.  The  present  writer,  twenty-five  years  since,  called  at- 
tention to  the  dissemination  of  small  quantities  of  ores  of  copper  and 
of  nickel  in  the  greenstones  of  the  Huronian  series,  and  also  to  the  fact 
that,  while  the  qaartz  lodes  carrying  copper  (and  sometimes  nickel  ores) 
pass  from  the  greenstones  into  the  adjacent  quartzites,  they  become  bar- 
ren; a  fact  which  was  regarded  as  evidence  that  these  veins  were  filled 
by  lateral  secretion. 


GEOGRAPHY. 


By  Commander  F.  M.  Geebn,  U.  S.  N. 


While  the  area  of  unexplored  re^^ions  of  the  earth^s  surface  does  not 
seem  to  have  been  materially'  decreased  dnring  1883,  a  large  amount  of 
knowledge  has  been  derived  from  the  labors  of  travelers,  explorers, 
and  surveyors  during  that  time. 

Among  the  problems  affecting  geography  in  general  the  one  to  whicli 
the  most  attention  has  been  drawn  dnring  the  last  year  is  that  of  a 
common  prime  meridian  or  the  selection  of  a  point  from  which  all  nations 
shall  agree  to  reckon  longitude.  Strange  as  it  may  appear,  sentimental 
considerations  seem  to  have  had  a  large  share  in  forming  the  opinions 
expressed  on  this  subject,  and  no  plan  appears  to  have  met  with  such 
general  approval  as  that  of  drawing  the  prime  meridian  through  some 
point  in  the  ocean  away  from  the  capital  of  any  country,  so  that  no 
national  susceptibilities  need  be  offended.  It  would  seem  that  a  very 
few  words  should  serve  to  dispel  such  an  idea.  As  longitudes  are  now 
measured,  the  starting  point  must  be  either  a  poitable  or  permanent 
observatory,  connected  with  a  telegraphic  system  of  cables  and  shore 
lines,  in  order  that  the  local  times  of  various  places  may  be  telegraph- 
ically compared.  These  conditions  would  be  impossible  with  a  prime 
meridian  in  the  middle  of  the  Pacific  or  the  Atlantic  Ocean,  while  they 
are  completely  fultilled  at  Greenwich,  where  by  the  tacit  or  expressed 
consent  of  nearly  all  nations  the  prime  meridian  is  now  placed. 

At  the  seventh  general  conference  of  the  International  Geodetic 
Association,  held  at  Rome,  October  23, 1883,  it  was  formally  resolved  to 
l)ropose  to  the  Governments  interested  to  select  for  the  initial  meridian 
that  of  Greenwich,  defined  by  a  point  midway  between  the  two  pillars 
of  the  transit  circle  of  the  Royal  Observatory. 

An  international  convention,  called  at  the  instance  of  the  United 
States  Government,  will  meet  at  Washington  in  the  autumn  of  1884  to 
endeavor  to  agree  upon  this  or  some  other  prime  meridian. 

Pendulum  observations  of  the  force  of  gravity  as  a  factor  in  the  in- 
vestigations of  the  figure  of  the  earth  have  been  continued  by  officers 
of  the  United  States  Coast  Survey.  In  the  United  States  the  princi- 
l>al  stations  at  which  pendulums  have  been  oscillated  are  Albany,  Ho- 
boken,  Baltimore,  Washington,  Saint  Augustine,  and  San  Francisco. 
The  three  invariable  pendulums  previously  swung  at  Greenwich,  Kew, 
H.  Mis.  69 30  465 
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London,  and  Washington  having  been  left  in  charge  of  the  Coast  Sur- 
vey, advantage  was  taken  of  the  presence  of  observers  skilled  in  pen- 
dulum work  with  the  expeditions  for  the  observation  of  the  transit  of 
Venus  and  of  the  total  solar  eclipse  of  May  6,  1883,  to  obtain  results 
for  gravity  at  widely  separated  stations.  Observations  were  accord- 
ingly made  at  Auckland,  New  Zealand;  Sydney,  New  South  Wales; 
Singapore,  Tokio,  Caroline  Island,  Honolulu,  (at  a  station  in  Maui  occu- 
pied by  De  Freycinet  in  1819,)  and  at  San  Francisco. 

As  indicating  the  widely  spread  interest  in  geographical  study,  ref- 
erence may  be  made  to  a  list  of  geographical  societies  and  geographical 
magazines  recently  published  in  the  ninth  volume  of  the  Geographi- 
scher  Jahrbuch,  the  former  numbering  seventy  nine  and  the  latter  one 
hundred  and  nineteen. 

HYDROaRAPHY. 

The  only  original  survey  of  foreign  coasts  prosecuted  under  the  di- 
rection of  the  United  States  Hydrographic  Office  during  the  year  has 
been  the  continuation  of  the  survey  of  the  Pacific  coast  of  Central 
America  by  the  officers  of  the  United  States  steamer  Banger. 

Lieut.  Commander  Z.  L.  Tanner,  in  the  United  States  Fish  Com- 
mission steamer  Albatross,  has  performed  a  most  valuable  work  in  run- 
ning lines  of  soundings  during  the  last  winter  in  the  Atlantic  Ocean 
and  Caribbean  Sea,  and  disproving  the  existence  of  alleged  shoals  and 
dangers  which  have  for  years  disfigured  the  charts.  The  details  of  the 
work  will  properly  be  included  in  the  summary  for  1884. 

The  United  States  Coast  Survey  have  continued  the  deep-sea  explo- 
rations which  have  been  prosecuted  for  several  years  past  in  the  west- 
em  part  of  the  North  Atlantic  Ocean.  During  the  winter  ofl882-'83  a 
systematic  examination  of  the  ocean  bed  between  Bermuda  and  the 
Bahamas  was  made,  extending  to  the  eastward  as  far  as  St.  Thomas. 
Numerous  deep-sea  soundings  and  dredgings  were  made,  with  observa- 
tions of  surface,  serial,  and  bottom  temperature.  One  most  noteworthy 
result  of  this  cruise,  which  was  performed  by  the  steamer  Blake,  com- 
manded b^'^  Lieut.  Commander  W.  H.  Brownson,  U.  S.  N.,  was  the 
finding  of  the  great  depth  of  4,561  fathoms,  or  5.2  statute  miles,  nearly, 
about  75  jniles  to  the  northward  of  Porto  Rico.  The  bottom  temperature 
was  found  to  be  36^^  F.,  and  the  specimen-cup  brought  up  brown  ooze. 
This  is  believed  to  be  the  greatest  depth  from  which  bottom  has  been 
brought  up.  The  sounding  was  made  with  one  of  Commander  Sigsbee's 
piano- wire  sounding  machines. 

The  British  Admiralty  have  employed  nine  vessels,  with  fifty-seven 
officers  and  four  hundred  and  sixty -eight  men,  in  surveying  the  shores 
of  the  United  Kingdom,  the  China  Sea,  Korea,  Borneo,  islands  in  the 
Western  Pacific  Ocean,  Australia,  Newfoundland,  the  Bahama  Islands, 
the  liio  de  la  Plata,  and  the  Straits  of  Magellan.  A  careful  examina- 
tion of  the  Straits  of  Sunda  was  also  made  to  ascertain  and  lay  down 
the  changes  caused  by  the  Krakatoa  volcanic  eruption. 
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In  Juno  an  expedition,  orf^anized  by  the  French  ministry  of  marine 
and  under  the  superintendence  of  A.  Milne-Edwards,  sailed  from  Boche- 
fort  on  the  French  government  steamer  Talisman  for  the  exploration  of 
that  portion  of  the  Atlantic  Ocean  off  the  western  coast  of  Africa  in  the 
vicinity  of  the  Gape  de  Verde,  Canary,  and  Azores  islands  and  the 
Sargasso  Sea. 

Very  numerous  soundings  and  dredgings  were  made,  the  latter  result- 
ing in  the  finding  of  very  many  new  and  interesting  species.  The  greatest 
depth  found  seems  to  have  beeen  3,427  fathoms,  between  the  Cape  de 
Verde  islands  and  the  Azores,  about  the  25th  parallel  of  latitude.  As 
the  depths  found  indicate  a  contour  of  the  ocean  bottom  largely  differ- 
ing from  that  shown  in  a  recent  German  bathymetrical  chart,  it  is 
evident  that  the  locality  needs  further  examination.  The  bed  of  the 
Sargasso  Sea  was  found  to  consist  of  a  thick  layer  of  fine  volcanic  mud, 
with  fragments  of  pumice  and  rock.  A  vast  volcanic  chain  appears  to 
stretch  parallel  with  the  African  shore,  the  Cape  de  Verde  islands, 
the  Canary  gronp,  Madeira,  and  the  Azores  being  the  only  parts  of  it 
not  submerged.  About  the  Ist  of  September  the  Talisman  returned  to 
Rochefort. 

The  physical  survey  of  the  Mediterranean  Sea  under  the  direction  of 
the  Italian  Government,  has  been  continued  by  Captain  Magnaghi,  of 
the  Italian  navy,  in  the  Government  steamer  Washington.  This  under- 
taking has  now  been  in  i)rogre88  for  three  years,  under  the  patronage 
of  the  Accademia  dei  Lincei. 

The  official  report  of  the  Norwegian  expedition  for  the  exploration  of 
the  North  Atlantic,  in  1876-'77-'78,  has  been  published.  Volumes  rv  and 
V  contain  a  historical  account  of  the  expedition,  with  the  geographical, 
astronomical,  magnetic,  and  natural  history  observations.  The  general 
objects  of  the  expedition  were  the  determination  of  the  contour  of  the 
bottom  by  sounding,  the  investigation  of  the  rate  and  direction  of  cur- 
rents, and  of  the  physical  condition  and  chemical  constituents  of  sea- 
water^  as  well  as  zoological,  botanical,  meteorological,  and  magnetic 
work.  The  region  examined  lies,  generally  speaking,  between  the  west 
coast  of  Norway  and  a  line  drawn  from  Iceland  to  Spitzbergen.  The 
greatest  sea  depth  found  was  rather  more  than  2,000  fathoms,  between 
Jan  Mayen  and  Spitzbergen.  Aside  from  the  deep-sea  work,  the  most 
interesting  geographical  results  of  this  excellently  managed  expedition 
are  derived  from  Dr.  Mohn's  examination  of  the  island  of  Jan  Mayen, 
an  extinct  volcano  6,400  feet  high,  and  from  his  remarks  on  Bear  Island 
and  Spitzbergen.  The  volumes  of  this  report  are  most  liberally  cir- 
cnlated  by  the  Norwegian  Government. 

The  preliminary  report  of  the  Superintendent  of  the  United  States 
Coast  Survey  states  that  the  work  of  connecting  points  in  the  various 
States  of  the  Union  by  triangulation  has  been  carried  on  in  Maine,  New 
Hampshire,  Vermont,  New  York,  New  Jersey,  Pennsylvania,  Delaware, 
Virginia,  Maryland,  District  of  Columbia,  West  Virginia,  Ohio,  Ken- 
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tucky^  Tennessee,  Indiana,  Illinois, Wisconsin,  Nebraska,  Arkansaa,  Mis- 
souri, Colorado,  and  Nevada.  A  special  work  of  triangulation  was  done 
in  connecting  the  survey  of  the  Atlantic  coast  with  that  of  the  great 
Lakes.  In  addition  the  work  of  the  Coast  Survey  proper  has  been 
indnstrionsly  carried  on  by  surveys  for  ipapping  the  exact  coast  line 
and  determining  the  depth  of  water  in  the  various  sounds,  bays,  and 
harbors.  The  line  of  transcontinental  levels  has  been  pushed  from 
Mitchell,  Ind.,  to  Kansas  City,  Mo.  Very  many  astronomical  deter- 
minations of  latitude  and  longitude  have  also  been  completed,  and 
tidal  observations  have  been  carried  on  in  numerous  places  along  the 
coast.  For  the  details  of  the  invaluable  labors  of  this  admirably  con- 
ducted branch  of  the  public  service,  reference  should  be  made  to  the 
annual  detailed  report 

The  work  of  the  Northern  Transcontinental  Survey,  under  the  direc- 
tion of  Prof.  B.  Pumx)elly,  has  unfortunately  been  suspended,  owing  to 
the  necessity  of  a  retrenchment  of  expenses  by  the  Northern  Pacific 
Eailroad  Company.  During  the  year  1883  an  approximate  topograph- 
ical snrvey  was  made  of  the  country,  roughly  corresponding  tP  the  ter- 
ritory lying  between  the  46th  and  48th  parallels  of  latitude,  and  the 
110th  and  112th  meridians,  and  also  of  the  Flathead  Ba^in  in  Western 
Montana,  a«  well  as  the  country  lying  between  the  Snake  River  and  the 
southern  boundary  of  Washington  Territory,  while  in  the  central  part  of 
Washington  Territory  a  survey  has  been  made  of  nearly  all  the  country 
south  of  the  48th  parallel  and  between  the  Cascades  and  the  Columbia, 
in  all  amounting  to  about  5^0,000  square  miles.  Besides  this  geograph- 
ical work,  careful  geological  sections  were  made  of  the  Belt  and  Main 
ranges  in  Montana,  and  much  work  was  done  on  the  geology  of  the 
Cretaceous. 

The  plans  for  the  geographical  work  of  the  United  States  Geological 
Survey  for  the  season  of  1883  contemplated  the  prosecution  of  work  in 
nearly  all  the  areas  under  survey  during  the  previous  year,  viz,  in 
Northern  California,  in  Southern  Montana,  Northeastern  Arizona  and 
Western  New  Mexico,  and  in  the  region  of  the  Southern  Appalachians. 
In  additiou  to  these  areas,  work  was  commenced  in  the  State  of  Massa- 
chusetts; a  detailed  survey  of  the  Yellowstone  Park,  and  of  the  Elk 
Mountains  of  Colorado  was  commenced;  and,  in  connection  with  the 
geological  investigations  of  the  ancientlake  basins  of  Western  Nevada, 
considerable  scattered  topographic  work  was  done. 

The  work  in  Northern  California  was,  as  during  the  previous  year,  in 
charge  of  Mr.  Gilbert  Thompson.  His  division,  consisting  of  two  par- 
ties, took  the  field  early  in  July,  and  was  continuously  occupied  until 
late  in  October.  The  work  was  greatly  delayed  by  smoke  and  haze 
which  prevailed  during  the  greater  part  of  the  season,  owing  to  im- 
mense fires  in  the  Cascade  Mountains,  so  that  the  output  of  the  season, 
amounting  to  about  4,000  square  miles,  was  not  as  great  as  it  would 
have  been  under  more  favorable  circumstances.    The  area  surveyed 
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comprises  Mount  Shasta  and  its  foothills,  and  a  considerable  portion 
of  the  tangled  mass  of  the  Coast  Bange  lying  west  of  that  peak.  In 
the  progress  of  his  work  Mr.  Thompson  sacceeded  in  taking  mules  to 
the  top  of  Mount  Shasta,  a  feat  never  before  accomplished. 

The  work  of  the  Wingate  division  lay,  mainly,  in  ^I^ortheastern 
Arizona,  the  balance  being  in  Western  New  Mexico.  The  country,  as  is 
well  known,  consists  almost  entirely  of  plateaus,  presenting  but  little 
relief,  but  deeply  scored  by  canons  and  almost  devoid  of  water,  making 
traveling  very  difficult.  This  division,  which,  under  the  charge  of  Prof. 
A.  H.  Thompson,  was  composed  of  one  triangulation  party  and  three 
topographic  parties,  was  very  successful.  The  season's  work  added  in 
the  neighborhood  of  22,000  square  miles  to  the  mapped  area  of  the 
country.  This,  witji  the  work  of  the  previous  year,  completed  three 
atlas  sheets,  viz,  the  regions  lying  between  longitudes  107°  and  109o 
and  latitudes  35^  and  360;  between  longitudes  109^  and  11 1^  and  lat- 
itudes 350  and  36^;  and  between  longitudes  109^  and  11 1°  and  lat- 
itudes 360  and  37o. 

In  the  progress  of  his  work  Mr.  H.  M.  Wilson,  in  charge  of  one  of  the 
topographic  parties,  succeeded  in  penetrating  into  the  hitherto  un- 
known country  in  the  neighborhoo<l  of  the  junction  of  the  San  Juan 
and  the  Colorado,  and  ascended  Sfavajo  Mountain,  a  peak  rising  at  the 
junction  of  these  two  streams,  and  hitherto  un visited.  This  region  is 
inhabited  by  a  band  of  renegade  Indians,  who  have  heretofore  made  it 
extremely  dangerous  for  white  men  to  approach.  Eecently,  however, 
the  i>revaleuce  of  a  contagious  disease  among  them,  which  has  been 
attributed  by  them  to  their  hostility  to  white  men,  has  made  them 
much  more  friendly,  and  they  gave  no  trouble  to  this  surveying  party. 

At  the  close  of  the  season's  work  Professor  Thompson  determined  the 
position  of  Fort  Wingate  by  astronomical  observations.  The  field  work 
of  this  division,  as  well  as  that  of  the  California  division,  has  been  upon 
a  scale  of  2  miles  to  an  inch. 

In  connection  with  the  study  of  the  mining  region  of  the  Elk  Mount- 
ains or  '^Gnnnison  country"  a  detailed  survey,  upon  a  scale  of  2 
inches  to  a  mile,  wa«  made  of  the  area  drained  by  the  upper  waters  of 
Slate  Eiver  and  Ohio  and  Anthracite  Creeks,  under  the  direction  of 
Mr.  Anton  Karl.  After  completing  about  1,000  square  miles  of  this 
area,  Mr.  Karl  was  called  away  by  the  pressure  of  other  duties,  and 
work  was  suspended  for  the  season.  It  was  decided  to  make  a  resur- 
vey  upon  a  much  more  detailed  scale  than  ever  before  attempted  of  the 
area  of  the  Yellowstone  Park.  This  work  was  assigned  to  Mr.  J.  H. 
Eenshawe,  who  was,  during  the  previous  year,  in  charge  of  the  work 
in  Southern  Montana.  Commencing  work  in  the  northwestern  part  of 
the  Park,  he  surveyed,  on  a  scale  of  2  inches  to  a  mile,  or  about 
Tu^j  an  area  of  some  1,500  square  miles,  mainly  with  the  plane  table. 
Near  the  close  of  the  season,  after  having  been  driven  from  the  high 
country  of  the  Park  by  the  snows,  he  remeasured  the  Bozeman  base, 
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Tvbicb  was  laid  oat  and  measured  origiDally  by  one  of  tbe  parties  of 
LieutenaHt  Wheeler's  Geographical  Surveys  West  of  the  100th  Me- 
ridian. 

In  addition  to  a  number  of  small  sketch-maps  upon  a  large  scale  in 
different  parts  of  the  basin  region  of  Western  I^evada,  a  considerable 
£;rea,  amounting  to  1,500  square  miles,  was  surreyed,  upon  a  scale  of 
1  mile  to  an  inch,  in  the  high  Sierra  of  Eastern  California.  This  re- 
gion is  very  interesting  to  the  geologist  on  account  of  the  glacial  phe- 
nomena, both  actual  and  recent,  there  exhibited.  Besides  containing 
the  remains  of  enormous  glaciers,  there  still  remain  in  this  area  a  num- 
ber of  small  glaciers,  which  cover  areas  of  from  a  fraction  of  a  square 
mile  to  a  number  of  square  miles  each. 

In  the  Southern  Appalachian  country  work  was  prosecuted  vigor- 
ously, no  fewer  than  five  topographic  parties  and  two  parties  for  trian- 
gulation  being  in  the  field.  The  area  surveyed  in  this  section  during 
the  season  amounted  to  fully  22,000  square  miles.  It^  comprises  the 
western  part  of  Maryland  with  the  northern  portion  of  West  Virginia, 
the  southern  portion  of  the  latter  State  lying  between  the  Kanawha  and 
Big  Sandy  Rivers,  the  southwestern  comer  of  Virginia,  the  northern 
half  of  the  valley  of  East  Tennessee,  and  nearly  all  the  mountain  region 
of  North  Carolina.  Maps  of  this  region  have  been  prepared  upon  a 
^cale  of  2  miles  to  an  inch  in  approximate  contours  200  feet  apart  verti- 
cally. Work  in  this  part  of  the  country  is  necessarily  slow,  compared 
with  that  in  the  West,  owing  to  the  larger  proportion  of  bad  weather 
and  to  the  fact  that  the  country  is  densely  covered  with  forests,  neces- 
sitating the  employment  of  topographic  methods  which  are  slower  and 
more  expensive  than  those  which  can  be  used  in  the  West. 

The  work  in  the  State  of  Massachusetts  was  placed  in  charge  of  Mr. 
H.  T.  Walling,  and  was  commenced  in  Berkshire  County,  in  the  west- 
em  part  of  the  State.  Nearly  all  of  the  area  of  this  county,  with  small 
adjacent  portions  of  New  York  and  Connecticut,  was  surveyed,  amount- 
ing to  1,500  square  miles.  A  map  of  this  region  has  been  prepared 
upon  a  scale  of  rshns  ^^  contours  having  a  vertical  interval  of  50  feet^ 
In  the  more  level  portions  of  the  State  the  contours  have  necessarily 
smaller  inti  rvals. 

The  result  of  this  season's  work  is  to  add  between  50,000  and  55,000 
square  miles  to  the  maps  of  this  country. 

Lieutenant  Schwatka,  of  the  United  States  Army,  the  celebrated 
Arctic  explorer,  has  made  a  journey  from  the  Pacific  coast  to  the  head- 
waters of  the  Yukon  Biver  and  down  that  river  to  its  month.  Lieuten- 
ant Schwatka  states,  in  a  communication  to  Seiencej  that  the  expedi- 
tion arose  from  a  desire  of  the  commander  of  the  military  Department 
of  the  Columbia  to  gain  some  military  knowledge  of  the  Indian  tribes 
in  that  district,  and  of  the  territory  inhabited  by  them. 

The  part  of  the  route  from  the  coast  to  the  Yukon  Biyer  was  almost 
unexplored,  the  maps  and  books  relating  to  it  being  grossly  incorrect 


GEOGBA.PHY.  471 

and  disagreeing  in  nearly  every  particular.  Of  tbe  three  or  four  passes 
known  to  exist  over  the  mountain  ranges  which  separate  the  headwaters 
of  the  Yukon  from  the  Pacific  coast,  the  best  one  is  the  Ohilcoot  trail, 
and  was  the  one  used  by  Lieutenant  Schwatka's  party,  which  consisted 
of  two  officers  and  five  other  white  men  and  a  number  of  Indians,  vary- 
ing from  two  to  more  than  sixty.  In  order  to  monopolize  the  traffic  with 
the  Indians  of  the  interior,  the  Ohilcoot  Indians,  for  whom  this  trail  was 
named,  formerly  used  every  endeavor  to  prevent  other  tribes  from  using 
it,  but  lately  Indians  of  several  tribes  have  used  it. 

Leaving  Chilcat  Inlet  on  the  Alaskan  coast,  in  latitude  59^,  on  June 
7, 1833,  Lieutenant  Schwatka's  party  proceeded  by  way  of  Dayay  Inlet 
and  the  Dayay  River  flowing  into  it  to  the  head  of  canoe  navigation, 
10  miles  above  the  mouth  of  the  Dayay  Kiver.  From  this  point  a 
journey  of  26  miles  was  made  over  Perrier  Pass  through  the  glacier-clad 
mountain  ranges.  The  pass  was  traversed  at  an  altitude  of  4,100  feet, 
and  on  June  12  Lake  Lindemann  was  reached  just  below  the  extreme 
headwaters  of  the  Yukon  Biver. 

On  Lake  Lindemann,  in  about  latitude  59^  50^,  the  voyagers  embarked 
on  a  raft,  but  had  to  make  a  portage  round  the  rapids  and  cascades  at 
the  northern  end  of  the  lake,  where  they  again  embarked,  passing 
through  a  chain  of  lakes,  among  which  were  two,  named  by  Lieutenant 
Schwatka  Lakes  Bennett  and  Marsh,  for  J.  O.  Bennett,  esq.,  and  Pro- 
fessor Marsh,  of  Yale  College.  Gldciers  were  constantly  seen  along  the 
mountain  sides.  On  the  1st  of  July,  just  north  of  Lake  Marsh,  the 
great  rapids  were  reached.  They  were  found  to  be  nearly  5  miles  long, 
the  first  part  being  through  a  canon  lined  with  basaltic  rocks  which 
contract  the  river  to  about  one-tenth  of  its  width.  After  leaving  the 
cafion  there  are  about  4  miles  of  rapids  300  to  400  yards  wide,  broken 
by  rocky  bars  and  dams  of  timber,  and  ending  in  a  cascade. 

On  the  5th  of  July  the  last  of  the  chain  of  lakes  was  reached.  Lieu- 
tenant Schwatka  thinks  that  these  lakes  are  all  gradually  being  filled 
up  with  sediment  deposited  by  the  passing  water,  and  found  traces  of 
many  such  lakes  which  have  been  filled  up  in  the  same  way.  At  short 
distances  to  the  northward  of  the  chain  of  lakes  the  Yukon  receives 
three  important  affluents  from  the  east,  called  by  Lieutenant  Schwatka 
the  Newberry,  D'Abbadie,  and  Daly  Rivers,  and  one  from  the  west 
named  the  I^ordenskiold.  On  the  12th  of  July,  Miles  Canon  and  rapids 
were  reached.  This  Lieutenant  Schwatka  considers  the  head  of  navi- 
gation for  powerful  and  light-draught  river  steamboats,  1,866  miles  from 
the  Aphoon  mouth  of  the  Yukon.  From  here  to  old  Fort  Selkirk,  of 
the  Hudson's  Bay  Company,  the  journey  was  apparently  uneventful. 
Lieutenant  Schwatka  settles  definitely  the  heretofore  doubtful  point 
whether  the  Pelly  or  the  Lewis  Biver  of  the  old  traders  should  be  con- 
sidered the  Yukon  proper  as  being  the  larger  confluent.  He  found  the 
Lewis  by  fiar  the  larger  in  at  least  the  proportions  of  five  to  three. 
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Lientenaut  Schwatka  stottes  the  leDgth  of  the  parts  of  his  journey  as 
follows: 

From  Chilcat  to  Lake  Lindemann 52 

Lake  LindeinaDn  to  Fort  Selkirk 486.8 

Luke  Lindemanu  to  Nuklakayet 1,303.2 

Total  leiij;th  of  Yukon  River 2,043.5 

The  map  prepared  by  Lieutenant  Schwatka's  assistant  will  be  of  great 
service  in  coiTi-ctiug  the  very  erroneous  maps  now  in  existence. 

A  new  volcanic  island  has  appeared  in  the  Aleutian  Archipelago  very 
near  the  position  of  Bogosloff  Island,  which  rose  in  the  same  way  in 
May,  17%.  The  old  island  seems  to  have  disappeared,  the  new  one  oc- 
cupying a  position  about  half  a  mile  north -northwest  of  the  old  one. 
This  island  is  said  to  be  about  1,000  feet  high,  and  is  in  a  state  of  erup- 
tion still.  It  will  be  closely  examined  and  reported  upon  during  the 
present  year. 

SOUTH  AMERICA. 

In  South  American  travel  the  subject  of  most  interest  has  been  the 
search  for  the  remains  of  the  ill-fated  expedition,  under  Dr.  Jules 
Crevaux,  for  the  exploration  of  the  Pilcomayo  Eiver.  At  a  meeting  of 
the  French  Geographical  Society  convened  for  the  purpose,  M.  £mile- 
Arthur  Thouar  gave  an  account  of  his  journey  to  inquire  into  the  causes 
of  the  massacre  of  M.  Crevaux  and  his  party,  and  to  rescue  the  survivors 
who  were  supposed  to  be  prisoners  in  the  hands  of  the  Tobas  Indians. 
Starting  from  Tacua  in  Peru  in  May,  1883,  he  hastily  traversed  the 
plateau  between  La  Paz  and  Oruro,  and  descending  the  Pilcomayo 
from  its  source  reached  the  place  where  the  disaster  took  place  in  Sep- 
tember, 1883.  One  survivor,  a  stupid  boy,  was  found;  but  no  relics 
could  be  recovered  except  a  broken  barometer,  a  letter  of  Crevaux,  and 
a  sketch  map  of  the  Pilcomayo.  It  was  found  that  the  attack  by  the 
Indians  was  made  in  revenge  for  some  of  their  tribe  having  been  killed 
by  some  white  men  from  the  garrison  of  Caiga,  the  Indians  making  no 
distinction  between  their  assailants  and  the  party  of  M.  Crevaux.  Two 
of  the  party  escaped  into  the  woods,  but  after  four  or  five  months  o€ 
exposure  and  suffering  they  died. 

M.  Thouar  gave  some  interesting  details  of  the  manners  and  customs 
of  the  Tobas  Indians,  showing  that  they  were  especially  savage.  His 
account  of  the  Journey  down  the  Pilcomayo  and  across  the  Gran  Ghaco 
indicates  that  the  Pilcomayo  is  navigable  for  nearly  all  its  course,  but 
the  lower  part  of  the  river  is  obstructed  by  morasses.  The  gold  medal 
of  the  French  Geographical  Society  was  awarded  M.  Thouar  for  his 
explorations,  which  it  is  thought  may  be  the  means  of  affording  a  much- 
needed  outlet  by  way  of  the  Pilcomayo  and  Paraguay  Rivers  for  some 
of  the  products  of  Bolivia. 

In  the  Proceedings  of  the  Royal  Geographical  Society  for  June,  1883, 
is  given  a  detailed  a<:count  of  the  journey  down  the  Beni  River,  by  Dr. 
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B.  R.  Heatb,  reference  to  which  is  made  in  last  yearns  summary.  To  this 
most  valuable  account  is  added  a  map  of  the  journey,  by  Dr.  Heath, 
who  was  acting  as  medical  officer  of  the  party  engaged  in  investigating 
the  capacities  of  the  country  under  the  direction  of  Mr.  G.  B.  Church, 
who  has  made  a  comprehensive  report  to  the  United  States  Department 
of  State  on  the  general  condtion  of  Ecuador,  including  a  detailed  de- 
scription of  its  geography,  with  especial  reference  to  its  river  systems 
and  its  productive  resources  (Senate  Ex.  Doc.  ^o.  69,  Forty-seventh 
Congress).  Mr.  Church  states  that  no  census  has  ever  been  accurately 
taken,  but  he  estimates  the  population  at  about  one  million,  of  which 
one  tenth  are  of  the  white  race,  three-tenths  of  mixed  whites,  Indians, 
and  negroes,  and  six-tenths  pure-blooded  Indians.  A  very  graphic  ac- 
count, is  given  of  the  topography  and  river  systems.  Mr.  Church  finds 
very  little  hope  for  the  development  of  the  country,  in  spite  of  its  fine 
climate  and  great  productiveness,  on  account  of  the  indolent  and  dis- 
honest character  of  the  people  generally  and  the  oppressive  and  anarch- 
ical government. 

In  the  Journal  of  the  Eoyal  Geographical  Society  for  May,  1883,  Mr. 
Kobert  Blake  White  gives  an  account  of  the  physical  features  of  those 
portions  of  the  central  provinces  of  Colombia  of  which  no  detailed 
account  exists.  Great  interest  has  been  manifested  during  the  last  few 
years  in  those  countries,  which  it  is  supposed  would  be  benefited  by  the 
completion  of  the  Panama  Canal,  and  their  possible  development.  Of 
these  countries  none  would  be  more  favorably  affected  than  Colombia, 
and  the  account  of  its  topography  and  resources,  accompanied  a»  it  is 
by  a  map  corrected  from  Mr.  White's  own  surveys,  is  of  great  interest, 
especially  when  it  is  remembered  that  the  last  European  traveler  in  this 
region  whose  works  have  been  at  all  read  was  Alexauder  von  Humboldt, 
who  only  passed  through  the  country  from  southeast  to  northwest,  leav- 
ing on  one  side  the  large  district  described  by  Mr. White. 

Dr.  Paul  Giissfeldt  has  been,  during  the  past  year,  making  interesting 
trigonometrical  surveys  in  the  Andes,  and  has  attempted  to  ascend 
Mount  Aconcagua  in  the  Chilian  Cordillera  (22,750  feet  high),  but  failed, 
owing  to  the  intense  cold. 

The  published  account  of  the  journeys  of  Lieutenant  Bove,  of  the 
Italian  navy,  in  and  about  Southern  Patagonia,  Tierra  del  Fuego,  and 
the  Falkland  Islands,  does  not  materially  add  to  our  knowledge  of  the 
physical  features  of  those  regions. 

Lieutenant  Bove  now  proposes  a  new  expedition  in  order  to  investi- 
gate the  present  physical  and  economic  condition  of  the  Argentine 
Republic,  with  a  view  to  establishing  closer  commercial  relations  be- 
tween that  country  and  Italy. 

Under  the  command  of  Lieut.  Commander  C.  H,  Davis, U.  S.  K,  a  party 
of  United  States  naval  oflBcers  have  been  engaged  in  determining  tele- 
graphically differences  of  longitude  on  the  west  coast  of  South  America. 
The  cables  recently  laid  between  Panama  and  Valparaiso  were  utilized 
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for  this  purpose,  and  the  x)ositions  of  Gallao,  Lima,  Payta,  Arica,  and 
Valparaiso  were  carefally  fixed,  the  latitude  of  each  station  being  de- 
termined by  the  zenith  telescope.  Lieutenant-Commander  Davis  con- 
nected his  chain  of  longitudes  at  the  northern  end  with  the  station  at 
Panama  telegraphically  determined  in  1874  by  Lieutenant  Commander 
Green,  XJ.  S.  N.,  and  at  the  southern  end  with  the  observatory  at  Cor- 
doba, fixed  in  the  same  manner  by  Dr.  B.  A.  Oould.  This  great  work, 
which  has  been  admirably  executed,  completes  an  enormous  polygon  or 
telegraphic  chain  of  longitudes  from  Greenwich  by  way  of  Washington, 
Havana,  Panama,  Valparaiso,  Cordoba,  Buenos  Ayres,  Eio  de  Janeiro, 
Madeira,  and  Lisbon,  back  to  Greenwich. 

EUROPE. 

A  comprehensive  idea  of  the  work  in  progress  by  the  Government 
surveys  of  the  different  countries  in  Europe  is  derived  from  the  reports 
of  the  meetings  of  the  International  Geodetic  ABsociation.  The  pro- 
ceedings at  the  annual  meeting  at  The  Hague  in  September,  1883,  have 
recently  been  published,  and  are  summarized  by  Mr.  C.  A.  Schott  in 
Science  for  November  16,  1883.  The  countries  represented  and  fh>m 
which  reports  of  progress  were  received  were  Baden,  Bavaria,  Denmark, 
France,  Hesse,  Holland,  Italy,  Austria,  Portugal,  Prussia,  Boumania, 
Bussia,  Saxony,  Switzerland,  Spain, Wurtemberg,  Belgium,  and  Norway. 
Among  the  many  interesting  matters  referred  to  in  the  reports  of  prog- 
ress the  most  striking  is  the  demonstration  that  the  average  level  of  the 
Mediterranean  is  lower  than  the  Atlantic  by  about  two  feet  and  one 
inch  (0.64  meter).  This  conclusion  had  been  stated  by  M.  Bourdalou, 
in  1864,  in  his  work  Nivellements  ginSrale  de  la  France^  but  was  not  gen- 
erally credited. 

In  levelling  across  from  the  Atlantic  to  the  Mediterranean  the  follow- 
ing differences  in  average  level  have  been  found: 

Ifeter. 

Between  Santander  and  Alicant-e 0.663 

Swinemande  and  MarseiUes  by  way  of  Switzerland 0.664 

Swlnemonde  to  Marseilles  by  way  of  Amsterdam 0.658 

Amsterdam  and  Trieste 0.590 

ASIA. 

A  ve^  serious  change  has  been  effected  in  the  eastern  part  of  the 
island  of  Java  and  the  neighboring  islands  by  the  volcanic  upheaval 
of  August,  1883.  The  small  uninhabited  island  of  Krakatoa,  lying 
about  the  middle  of  the  straits  of  Sunda,  an  important  commercial 
passage  between  the  islands  of  Java  and  Sumatra,  was,  at  the  time 
of  the  first  obtainable  accounts  of  it  (A.  D.  1681),  in  a  state  of  ernp- 
tion.  The  present  eruption  commenced  on  the  21st  of  May  and  con- 
tinued with  great  activity  for  eight  or  nine  weeks,  until  the  evening  of 
August  26  and  the  morning  of  August '27,  when  tremendous  explosions 
followed  in  rapid  succession,  tearing  away  and  throwing  into  the  sea  a 
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large  portion  of  Krakatoa  island,  cansing  immense  waves,  which,  after 
retreating,  rolled  in  on  both  sides  of  the  straits,  destroying  towns  and 
viHages  and  drowning  at  least  100,000  people.  Whole  districts  were 
covered  with  pumice  and  ashes,  and  the  island  of  Elrakatoa  was  reduced 
to  a  fraction  of  its  original  size — water  a  thousand  feet  deep  being  found 
where  the  greatest  activity  of  the  volcano  was  displayed.  The  chan- 
nels of  navigation  were  very  much  changed,  and  surveys  have  been  car- 
ried on  since  the  outburst  to  lay  down  the  changed  depths  in  the  differ- 
ent passages.  At  the  time  of  the  great  explosion  two  enormous  waves 
were  set  in  motion,  and  the  same  afternoon  were  registered  on  the  tide 
gauges  at  Mauritius,  the  Seychelles  in  South  Africa,  and  at  some  of  the 
Pacific  islands,  and  there  is  evidence  that,  proceeding  onward,  these 
waves  crossed  each  other  on  the  antipodes  of  Krakatoa,  thus  returning 
to  tlie  place  of  their  origin  no  less  than  four  times  before  the  equilibrium 
of  the  sea  was  restored-  Atmospheric  waves  were  al^o  sent  round  the 
globe  by  this  terrific  disturbance  at  very  nearly  the  same  velocity  as 
that  of  sound,  while  such  masses  of  dust  and  ashes  were  driven  into 
the  upper  regions  of  the  air  as  to  cause  unusually  lurid  skies  and  other 
remarkable  atmospheric  phenomena  for  some  months  all  over  the  world. 
A  committee  of  the  Eoyal  Society  has  been  appointed  to  fully  investi- 
gate all  the  physical  phenomena  connected  with  the  subject,  and  thtir 
report  will  present  an  accurate  account  and  examination  of  the  effects 
of  volcanic  eruptions. 

In  the  last  report  of  the  operations  of  the  great  Trigonometrical  Sur- 
vey of  India,  Oeneral  J.  T.  Walker,  E.  E.,  the  superintendent,  states 
that  the  principal  triangulation  of  all  India  on  the  lines  originally 
marked  out  by  Colonel  Everest  has  now  been  completed.  General 
Walker  gives  a  brief  review  of  the  operations  from  1800  to  the  pi^esent 
day.  The  details  of  the  topographical  surveys  have  been  diligently 
carried  on,  and  many  maps  have  been  published  during  the  past  year, 
but  the  chief  geographical  interest  attaches  to  the  trans  Himalayan 
explorations  by  native  travelers.  The  regions  explored  as  far  as  is 
made  known  were  the  water-shed  of  the  Upper  Oxus,  and  its  chief  trib- 
utaries, a  large  area  in  Oreat  Tibet  explored  by  a  traveler  known  as 

A K ,  who  has  recently  returned  to  Calcutta  after  an  absence  of 

four  years,  and  who  has  been  able  to  settle  a  vexed  question  as  to  the 
afSuents  of  the  Irawadi  and  the  Brahmapootra.  In  addition  to  the  re- 
ports of  these  and  other  native  officers,  the  narratives  of  English  officers 
included  in  this  report  contain  a  very  large  amount  of  information,  es- 
pecially regarding  little  known  portions  of  British  Burmah. 

In  an  address  to  the  Geographical  Section  of  the  British  Association  at 
Southport,  in  September,  1883,  Lieutenant-Colonel  Godwin- Austen  gave 
a  description  of  the  general  structure  of  the  mountain  ranges  popularly 
known  as  the  Himalayas,  especially  dwelling  on  the  indications  of  gla- 
cial action  as  compared  with  similar  markings  in  the  Alps.  Colonel 
Godwin-Austen  indorsed  Sir  H.  Strachoy'.s  conce|)tion  of  the  general 
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strncture  as  tbo  soundest  and  most  scientific  of  those  propounded,  de- 
scribing it  as  made  up  of  a  series  of  parallel  ranges  running  in  an  oblique 
line  to  the  general  direction  of  the  wbole  mass,  the  great  peaks  being 
on  terminal  butt-ends  of  the  successive  parallel  ranges,  the  water-shed 
following  the  lowest  parts  of  the  ridges,  and  the  drainage  crossing  the 
highest  in  deep  gorges  directly  transverse  to  the  main  lines  of  elevation. 

By  order  of  the  Russian  governor  of  Turkistan  an  expedition  was 
fitted  out  at  Tashkend  in  the  early  part  of  1883  for  the  thorough  explo- 
rasion  of  the  Pamir,  or  great  central  table  land  of  Asia,  its  members  being 
Captain  Putiata,  of  the  staff  of  the  Bussian  army,  Mr.  Ivanoff,  geologist, 
and  M.  Bendersky,  topographer.  By  their  labors  the  eastern  half  of 
the  Pamir  has  been  traversed  in  everj"  direction,  and  on  its  southern 
border  a  connection  has  been  made  with  the  surveys  and  route  maps  of 
English  travelers  by  careful  astronomical  observations  at  Tash-Knrgan 
and  other  points.  Among  the  valuable  results  of  this  expedition  are  a 
five-verst  map  of  the  whole  region,  numerous  measurements  of  heights 
and  astronomical  determinations  of  latitude  and  longitude,  and  large 
geological  collections  throwing  light  on  the  formation  of  the  region. 

Colonel  Prjevalsky,  the  indefatigable  Bussian  explorer,  has  com- 
menced another  journey  through  Tibet.  Starting  from  Kiachta,  near 
the  southern  end  of  Lake  Baikal,  in  Siberia,  he  crossed  the  Oobi  desert 
late  in  1883,  and  on  January  20, 1884,  was  at  Alashan  on  his  way  to 
Kokunor.  From  here  Colonel  Pijevalsky  will  attempt  the  exploration 
of  Eastern  Tibet  during  the  present  year,  then  following  up  the  Brah- 
nia[)ootni  to  Ladak  and  Hast,  and  thence  by  way  of  Lob-nor  and  Aksu 
]>roceediug  to  Turkistan.  This  gre^it  expedition,  fitted  out  at  the  ex- 
l>ense  of  the  Russian  Government,  will  thus  attempt  to  bring  within  the 
knowledge  of  the  civilized  world  such  portions  of  Tibet  as  at  present 
are  only  known  from  the  desultory  travels  of  a  few  pundits  and  mis- 
sionaries. 

A  Russian  Government  expedition  having  been  engaged  in  exploring 
the  foruKT  channel  of  the  river  Oxus,  or  Amu-Daria,  has  reported,  after 
running  a  line  of  levels  between  the  Caspian  Sea  and  Khiva,  that  the 
only  way  of  restoring  the  river  to  its  old  course  would  be  by  the  con- 
struction of  an  artificial  canal  V25  miles  long.  Under  these  circumstances 
then'  seems  no  probability  of  the  task  being  attempted. 

A  large  amount  of  work  is  in  progress  by  Russian  geographers  and 
surveyors;  and  at  an  exhibition  in  April,  1883,  of  geographical  and  as- 
tronomical works  at  St.  Petersburg,  many  valuable  maps  of  Russian  ter. 
ritory  in  Asia  were  shown  for  the  first  time.  A  general  description  of 
these  is  contributed  by  M.  Veunkoff  to  the  Bulletin  of  the  French  Geo- 
graphical Society. 

The  military  operations  undertaken  by  the  French  in  Cochin  China 
will  have  the  eftect  of  adding  much  to  our  knowledge  of  the  Indo-Chi- 
nese peninsula,  which,  indeed,  has  been  the  ground  of  French  explora- 
tion from  a  very  early  day.    The  SocUU  Acadimiqtie Indo-Chinaiae  have 
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recently  pablished  an  account  of  all  the  scientific  expeditions  sent  to 
this  country  by  the  French  Government,  commencing  in  1680,  and  num- 
bering seventy-seven  up  to  1881.  These  are  in  addition  to  the  military 
expeditions  and  Government  surveys.  In  spite  of  all  this  research  there 
are  large  tracts  of  country  and  very  many  water-courses  about  which 
little  or  nothing  is  known. 

Mr.  Carl  Bock,  in  a  paper  in  the  Geographische  Mittheilungen  for  May, 
1883,  describes  a  journey  undertaken  by  him  from  Bankok  toward  the 
Chinese  frontier  by  way  of  the  Menam  River  to  Zimme  and  Kiangtsen 
on  the  borders  of  the  Shan  states.  Tliis  account  is  chiefly  important 
as  indorsing  and  verifying  Mr.  Golquhoun's  conclusions  as  to  the  prac- 
ticability of  a  railroad  from  the  sea  to  the  southwestern  frontier  of  China* 
Mr.  Bock  was  prevented  from  traveling  through  the  Shan  states  by 
native  hostility. 

The  general  census  of  Japan,  taken  on  January  1, 1883,  gives  36,700,110 
as  the  population  of  the  country,  ma<le  up  of  18,598,908  males  and 
18,101,112  females.  The  x>opulation  of  the  larger  towns  is  given  as  fol- 
lows: Osaka,  1,772,333;  Hiogo,  1,418,521;  Nagasaki,  1,204,629;  Tokio, 
987,887;  Kioto,  835,215.  These  figures  do  not  represent  the  population 
of  the  towns  n^med,  but  of  the  districts  known  asfu  or  ken  bearing  these 
names. 

In  the  Japan  Gazette  have  appeared  during  the  last  year  a  scries  of 
valuable  letters  relating  to  the  island  of  Yezo,  its  geography,  geology, 
fauna  and  flora,  its  mineral  productions  and  ethnology,  as  well  as  the 
records  of  numerous  journeys  over  the  island.  The  author  is  Captain 
Blakiston,  who  has  been  for  many  years  a  resident  at  Hakodate,  and 
who  has  thus  amassed  an  enormous  quantity  of  valuable  material. 

An  admirable  method  of  teaching  physical  geography  has  been  de- 
vised and  put  in  practice  by  the  teachers  at  the  school  for  the  sons  of 
Japanese  nobles,  at  Tokio.  A  physical  map  of  the  country  has  been 
constructed  between  300  and  400  feet  long  of  turf  and  stone,  showing 
every  inlet,  river,  and  mountain.  The  meridians  and  parallels  are  indi- 
cated by  telegraph  wire,  and  the  positions  of  cities  and  towns  are  shown 
by  tablets. 

In  the  hopes  of  securing  a  well-directed  scientific  exploration  of  the 
interior  of  INew  Guinea  the  British  Association  at  their  annual  meeting 
at  Southport  appointed  a  committee  to  confer  with  the  council  of  the 
Koyal  Geographical  Society  as  to  the  best  means  of  attaining  that  object. 
The  result  of  their  deliberations  has  been  to  recommend  an  expedition 
now  preparing  by  Mr.  Wilfred  Powell,  whose  plan  is  to  ascend  the  Am- 
bernoli  Eiver,  which  empties  near  Point  d'Urville  on  the  north  coast, 
and  when  the  river  can  be  no  farther  ascended  to  cross  the  country  to- 
ward the  Finisterre  Mountains,  then,  after  renewing  his  provisions,  to 
attempt  to  cross  the  island  from  Astrolabe  bay  to  Port  Moresby.  The 
Melbourne  Argus  sent  an  expedition  in  July,  1883,  under  Captain  Armit, 
with  the  intention  of  crossing  the  southeastern  end  of  the  island  from 
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Port  Moresby  to  Dyke  Acland  bay,  a  distance  of  100  miles  in  a  north- 
east direction ;  but  after  the  death  of  Professor  Denton,  the  naturalist 
of  the  expedition,  from  fever,  the  party  returned  without  hating  crossed 
the  island,  only  having  penetrated  to  a  distance  of  40  miles  from  the 
coast  without  making  any  discoveries  of  importance.  Shortly  after  the 
return  of  this  expedition,  another  one,  dispatched  by  another  newspaper 
concern,  the  Melbourne  Age^  under  the  command  of  Mr.  G.  E.  Morrison, 
started  from  Port  Moresby  with  a  similar  object,  viz,  to  cross  the  island 
to  the  northeastern  coast,  but  near  the  foot  of  the  Central  range  the 
party  was  attacked  by  natives,  and,  Mr.  Morrison  being  severely 
wounded,  a  hurried  retreat  was  made  to  Port  Moresby.  Mr.  Chalmers, 
an  English  missionary  residing  in  Southeastern  Kew  Guinea,  has  been 
examining  a  part  of  the  delta  of  the  Fly  Biver,  and  finds  it  more  exten- 
sive  than  had  been  supposed.  He  determined  the  fact  of  the  cannibal- 
ism of  the  natives  as  concerns  their  enemies,  but  found  them  generous 
and  hospitable.  The  interest  excited  in  the  exploration  of  this  practi- 
cally unknown  island  is  so  great  that  the  labors  of  the  present  year  will 
probably  increase  materially  our  knowledge  regarding  it,  but  its  sickly 
climate  and  savage  inhabitants  make  the  task  of  exploration  very  diffi- 
cult. 

AFRICA. 

Many  explorers  and  travelers  for  geographical  and  commercial  ob- 
jects have,  as  for  several  years  past,  been  engaged  in  jouineys  in  Cen- 
tral Africa,  but  no  specially  striking  discovery  has  been  made,  and  the 
details  of  the  numerous  journeys  are  generally  uninterestingand  tedious, 
although,  taking  the  aggregate  of  results,  a  large  amount  of  detail  has 
been  added  to  the  maps  of  Africa.  English  missionaries  and  consular 
officers  have  been  prominent  in  furnishing  valuable  material  of  this 
kind. 

The  expedition  in  charge  of  Mr.  Joseph  Thompson,  and  fitted  out  by 
the  Eoyal  Geographical  Society,  left  England  in  December,  1882,  and 
proceeded  to  Zanzibar;  then  proceeding  inland  from  Mombasa,  a  port 
about  140  miles  to  the  northward  of  Zanzibar,  reached  Taveta,  at  the 
the  foot  of  Mou^t  Kilimanjaro,  on  the  31st  of  March.  On  attempting 
to  penetrate  farther  inland  he  met  with  determined  hostility  on  the 
part  of  the  Masai  tribe,  and  was  forced  to  return  to  Taveta.  Starting 
again  in  July  with  a  larger  force,  he  has  (March,  1884)  been  unheard  of 
for  several  months. 

Among  the  numerous  other  travelers  who  have  been  exploring  va- 
rious parts  of  Central  Africa  during  the  past  year  are  M.  Revoil,  who 
has  been  traveling  in  the  Somali  country ;  M.  Giraud,  who  has  under- 
taken to  cross  Africa  firom  Zanzibar  by  way  of  Lake  Bangweolo  and 
the  Congo,  but  who  was  turned  back  to  Karema  by  the  hostility  of  the 
natives ;  and  Mr.  O'Neill,  Her  Britannic  Majesty's  consul  at  Mozambique, 
who  has  made  a  journey  to  Lake  Shirwa  and  back  to  the  coast.  Mr. 
B.  Flegel  has,  under  the  auspices  of  the  Gtorman  African  Society,  been 
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engaged  in  examiniDg  the  ccnrse  of  the  Binae  Biver,  an  affluent  Oi  the 
Lower  Niger,  and  has  discovered  its  soared,  and  also  that  of  the  Logn^ 
Elver,  which  discharges  into  Lake  Chad.  Dr.  Fischer,  whose  quarrels 
with  the  natives  while  attempting  to  roach  Lake  Bahringo  from  the 
east  coast  through  the  Masai  country,  were  the  cause  of  Mr.  J.  Thomp- 
son's delays,  has  been  obliged  to  return  without  accomplishing  his 
object. 

No  region  of  Central  Africa  has  been  more  thorou^rfjly  and  system- 
atically explored  of  late  years  than  the  banks  and  surroundings  of  the 
Congo  Kiver  In  a  paper  read  before  the  Koyal  Geographical  Society", 
and  published  in  the  Proceedings  of  that  society  for  Deceml)er,  1883, 
Mr.  H.  H.  Johnston  gives  a  very  graphic  account  of  that  great  river 
from  its  mouth  to  Bolobo,  with  a  description  of  the  physical  aspect  of 
the  surrounding  country.  Another  good  description  was  given  in  an 
address  in  March  last  before  the  meeting  of  .the  German  Geographical 
Society  at  Frankfort,  by  Herr  Pechuel  Loesche,  who  served  as  second 
in  command  with  Mr.  H.  M.  Stanley  at  Stanley  Pool. 

ARCTIC  BEGIOT9S. 

The  exx)editions  sent  to  occupy  stations  in  the  far  north  for  the  pur- 
pose of  making  meteorological  observations  under  an  international  ar- 
rangement have  all  returned  safely,  with  the  exception  of  the  party 
commanded  by  Lieut.  A.  W.  Greely,  U.  S.  A.,  which  has  occupied  a 
«tiition  at  Lady  Franklin  Bay  since  the  spring  of  1881.  Two  ineffec- 
tual attempts  have  been  made  to  reach  the  party  by  relief  sbips,  one 
ehip  being  turned  back  in  1883  by  heavy  ice,  and  another,  the  Proteus, 
T)eing  sunk  by  the  ice  in  1883.  An  expedition,  consisting  of  three  ships, 
under  command  of  Commander  Schley,  U.  S.  N.,  is  now  fitting  out,  and 
no  effort  or  expense  is  being  spared  *to  make  a  successful  attempt  to 
bring  away  the  survivors  of  the  party,  if  any. 

The  Austi-ian  party  have  returned  from  Jan  Mayen,  and  the  Swedish 
party  from  Spitzbergen,  without  casualty  or  illness.  The  Dutch  expe- 
dition lost  their  ship,  which  was  nipped  by  the  ice  in  Waigatz  Strait, 
but  carried«on  all  their  observations  successfully  except  those  relating 
to  ma^etism,  although  they  did  not  reach  their  intended  station  at 
Port  Dickson.  The  other  parties  returned  safely  to  their  respective 
countries. 

Under  the  auspices  of  the  Danish  Geographical  Society  the  Dijmphna, 
commanded  by  Lieutenant  Hovgaard,  of  the  Danish  navy»  was  dis- 
patched from  Denmark  in  the  summer  of  1882.  Lieutenant  Hovgaard 
intended  to  proceed  first  to  the  mouth  of  the  Yenesei,  then  to  Cape 
Chelyuskin,  and  then  to  penetrate  northward  along  the  east  coast  of 
Franz  Josef  Land.  Leaving  Yardo,  in  Norway,  on  August  3,  1882,  the 
Dijmphna  soon  found  the  way  blocked  by  heavy  ice,  and  it  took  all  of 
August  to  reach  the  Jugor  Strait,  between  Waigatz  Island  and  the 
mainland  of  Siberia.    A  short  distance  to  the  eastward,  on  September 
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20,  the  Varna  was  met,  beset  in  the  ice,  bound  lor  Dickson  Haven,  with 
the  Dutch  meteorological  party  on  board,  and  in  two  days  more  both 
vessels  were  frozen  in.  During  October,  November,  and  December 
both  vessels  drifted  about  with  the  ice,  reaching  nearly  71°  north  lati- 
tnde.  The  Varna  became  uninhabitable,  and  all  hands  were  taken  on 
board  the  Dijmphna.  No  event  of  importance  happened  except  the 
rapid  erosion  and  disappearance  of  I  he  ice  during  June  and  July,  and 
on  July  24  the  Varna  sunk,  the  Dijmphna  drifting  toward  Karagate 
and  being  set  free  from  ice  on  August  2.  The  crankshaft  breaking, 
the  ship  returned  under  sail  to  Vardo,  arriving  October  10.  The  great- 
est cold  experienced  seems  to  have  been  about  February'  1,  when  it 
roached  46^.8  C.  During  the  time  the  ship  was  drifting  in  the  ice 
soundings  were  constantly  taken,  so  that  valuable  materials  for  correct- 
ing the  charts  were  secured. 

Captain  Sorenson,  of  the  Norwegian  sloop  William,  reports  having 
seen  high  land  northeast  of  the  northern  promont'  ry  of  Spitzbergen 
and  about  100  miles  from  Kep  Island.  Dr.  Karl  Pettersen,  of  the 
Tromso  Museum,  points  out  that  this  land  is  probably  the  same  as  that 
seen  by  Captain  Ejeldsen  in  1876,  and  called  by  him  Hvide-Oe,  or  White 
Island. 

A  most  valuable  treatise  on  the  Properties  of  Water  and  Ice,  by  Dr. 
Otto  Pettersen,  forms  a  volume  of  the  publications  of  the  Vega  Expe- 
dition. The  physical  and  chemical  properties  of  both  water  and  ice  are 
discussed  at  length,  and  the  nature  of  various  kinds  of  ice  are  ex- 
plained very  clearly. 

In  Nature^  for  August  30,  1883,  Dr.  Karl  Pettersen  proposes  a  new 
system  of  Arctic  research.  On  the  hypothesis  that  the  condition  of  the 
ice  in  the  Arctic  basin  is  not  always  the  same,  but  undergoes  periodical 
changes,  Dr.  Pettersen  proposes  rtiat.,  selecting  the  most  proi)er  locali- 
ties, an  arrangement  should  be  made  between  the  various  European 
nations  to  equip  a  certain  number  of  expeditions  which  should  be  sent 
to  the  same  locality  every  summer  for  a  period  of  ten  or  eleven  years. 
Dr.  Pettersen  thinks  t!)at  during  certain  years  of  such  a  j)eriod  oppor- 
tunities would  certainly  occur  for  penetrating  very  far  into  the  Polar 
Basin.  In  1881,  for  example,  Norwegian  hunters  found  the  sea  north  of 
Spitzbergen  so  clear  of  ice  that  a  dteamer  could  have  apparently  pro- 
ceeded northward  to  a  considerable  distance,  and  there  is  reason  to 
believe  that  the  sea  to  the  northeast  of  Franz  Josef  Land  isi  also  navi- 
gable at  times.  Dr.  Pettersen  is  convinced,  from  observing  the  motiotis 
of  the  ice  north  of  Spitzbergen  and  Novaya  Zemlya,  that  there  is  a 
strong  probability  of  a  more  or  less  open  Polar  sea. 

GREENLAND. 

Under  the  command  of  Baron  Nordenskjold,  a  Swedish  expedition 
has  been  engaged  in  an  endeavor  to  explore  the  interior  of  Greenland 
from  the  east  coast,  one  of  the  objects  of  the  expedition  being  to  fix  the 
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Bites  of  the  ancient  Norse  colonies.  The  expenses  of  the  journey  were 
defrayed  by  the  munificence  of  Mr.  Oscar  Dickson.  A  large  party  of 
scientific  experts  accompanied  Baron  Nordenskjold,  sailing  from  Goth 
enbarg,  on  May  23,  in  a  small  steamer  of  180  tons  called  the  Sofia,  and 
arriving  at  Iceland  June  1.  After  coaling,  the  ship  sailed  for  Southern 
Greenland,  and  on  July  4  an  ice  party  started  inland  from  Auleitswik 
fiord,  but  were  prevented  from  advancing  with  sledges  nearer  than  about 
90  miles  to  the  border  of  the  glaciers  by  soft  snow;  but  the  Laplanders, 
who  had  been  taken  for  the  purpose,  advanced  140  miles  farther  on 
snow-shoes  over  a  snow  desert  at  a  height  of  7,000  feet.  Baron  "Not- 
denskjold  reports  the  whole  inland  covered  with  ice,  with  quantities  of 
fine  dust,  which  he  considers  as  cosmical.  The  party  landed  twice  on 
the  east  coast,  but  found  it  ice-bound  almost  everywhere.  Some  relics 
of  the  ancient  colonists  were  said  to  be  found.  The  predictions  of  Baron 
Kordenskjold  that  the  interior  of  Greenland  would  be  found  free  of  ice 
were  therefore  not  verified.  The  expedition  returned  by  way  of  Iceland, 
arriving  at  Thurso  early  in  September. 

A  Danish  expedition,  under  command  of  Lieutenant  Holm,  has  also 
been  engaged  in  exploring  the  east  coast  of  Greenland  during  the  sum- 
mer of  1883.  Several  extensive  fiords  were  discovered,  and  the  charts 
as  far  north  as  latitude  61^,  where  the  work  terminated,  will  be  seriously 
modified  by  the  survey.  After  the  summer's  work  was  done  winter 
quarters  were  prepared  at  Nanortalik,  where  meteorological  and  mag- 
netic observatories  were  established.  The  same  party  will  continue 
their  work  of  exploration  and  survey  during  1884^ 
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METEOROLOGY, 


By  Gleyeland  Abbe. 


I.— INSTITUTIONS  AND  INDIVIDUALS.  - 

The  second  meeting  of  the  International  Committer  was  held  at  Co- 
penhagen Angast  1  to  5, 1882.  The  principal  resolations  related  to  the 
organization  of  an  exhibit  in  London  in  connection  with  the  Interna- 
tional Fisheries  Exhibition^  May,  1883 ;  at  which  the  proposed  meteorolog- 
ical exhibit  should  specially  include  whatever  relates  to  (1)  weather  pre- 
dictions and  storm  warnings;  (2)  the  publication  of  meteorological 
data,  especially  the  time  of  rainfall,  the  monthly  mean  for  the  preceding 
month,  and  the  publication  in  full  of  meteorological  observations  during 
the  year  of  int^ational  polar  observations;  (3)  the  preparation  of 
daily  charts  of  the  Atlantic  Ocean  by  the  co-oporation  of  Captain  Hoff* 
meyer  and  Dr.  Neumayer;  (4)  the  scientific  and  practical  importance 
of  the  submarine  cable  connecting  Iceland  and  the  Faroe  Islands; 
(5)  the  publication  of  international  meteorological  tables  as  prepared 
by  Mascart  and  Wild ;  (6)  the  preparation  of  individual  catalogues  of 
the  meteorological  literature  of  the  respective  nations.  {Z,  0.  O.  JIf.,* 
xvn,  p.  358.) 

Dr.  Assmann  states  that  means  have  been  provided  to  re-establish  on 
the*Brocken  (at  the  expense  of  the  Magdeburg  Brocken  Club)  the  mete- 
orological station  which  has  just  been  abandoned  by  the  Prussian  mete- 
orological office.  He  hopes  before  long  to  have  a  telegriaph  cable  and 
continuous  records.    {Z.  0.  0.  JIf.,  xviu,  p.  68.) 

Prof.  Emil  Plantamour  was  born  at  Geneva  May  14, 1815,  and  died 
on  September  6,  1882.  His  life  and  energies  were  equally  given  to 
astronomy  and  terrestrial  physics.  After  several  years'  study  under 
eminent  astronomers  in  Europe  he  was  8ettle>i,  in  1839,  as  professor  and 
director  of  the  observatory  at  Geneva,  which  place  he  continued  to  fill 
until  his  death,  and  whence  he  exerted  a  great  influence  both  as  an 
astronomer,  geodesist,  and  meteorologist.    {Z.  0.  0.  if.,  xvui,  p.  1.) 

Johann  Albert  Arndt,  born  May  27, 1811,  in  Saxony;  died  August 21, 

1882.    In  1847  Professor  Arndt  became  one  of  the  observers  of  the 
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Meteorologie. 

483 


484  SCJENTIFIC   BECOBD   FOR    I88S. 

Boyal  Prassian  Meteorological  Institution  at  Torgau,  where  he  had 
been  professor  since  1840.  In  1866  he  was  called  to  Berlin,  and  in  1874 
became  Dove's  assistant  at  the  insil  ute,  since  which  time,  both  as  an 
assistant  and  during  the  past  thi'ee  years  as  temporary  successor  to 
Dove,  he  conducted  most  of  the  work  of  that  office.  (Z.  0.  (?.  M.,  xvii^ 
p.  489.) 

II. — GENERAL  TREATISES. 

In  general  climatology  the  publication  of  Hann's  Handhuch  der  Kit- 
matologie  (Stuttgart,  1883, 8vo,  pp.  x  +  764),  marks  an  important  epoch 
by  reason  <  f  the  precision  of  thought  and  the  extent  and  freshness  of 
the  numeri(;al  data.  Many  of  the  author's  views  are  worthy  of  wide 
attention  and  adoption,  and  are  therefore  here  reprodnct^d  as  follows: 

^^By  climate  w^  understand  the  sum  total  of  the  meteorological  phe. 
nomena  that  characterize  the  mean  condition  of  the  atmosphere  at  any 
one  place  on  the  earth's  sui-face.  That  which  we  call  the  weather  is  only 
one  phase,  a  single  act,  or  part  of  the  succession  of  phenomena  whose 
complete  course,  more  or  less  uniform,  year  after  year  constitutes  the 
climate  of  any  locality.  The  climate  is  the  totality  of  the  weather  for 
a  longer  or  shorter  portion  of  time,  as  it  ordinarily  occurs  on  the 
average  at  this  time  of  the  year ;  but  we  speak  of  the  weather  of  a 
special  day  or  month  or  season ;  e.  ^.,  the  climate  ofpEngland  is  mild 
and  damp  in  December,  although  the  weaiher  of  December,  1879,  was 
very  cold.  We  never  speak  of  the  rainy  climate  of  the  summer  of  1882 
in  Germany,  but  tne  rainy  weather.  The  theory  or  philosophy  of  the 
weather  and  of  climate  will  therefore  respectively  treat  ot  the  daily 
changes  and  the  average  condition  of  the  atmosphere. 

^-Meteorology  includes  both  weather  and  climate,  and  shows  the 
causal  dependence  of  these  upon  the  fundamental  simple  principles  of 
physics.  The  principal  climatic  factors  are  temperature  and  moisture 
of  the  air,  rain  or  snowfall,  force  and  direction  of  the  wind,  &c.  Of 
the  e  the  temperature  is  undoubtedly  the  most  important,  and  not  only 
the  temperature  of  the  air  itself  as  given  by  thermomet  rs  protected 
from  radiation,  but  equally  so  the  temperature,  or  rather  heat,  due  to 
direct  radiation  of  sun,  air,  and  earth  This  latter  radiation  is  an 
extremely  variable  quantity,  even  at  one  and  the  same  locality,  while 
the  air  temperature  proper  is  comparatively  uniform  over  a  large  extent 
of  territory  and  time. 

<'L  The  elements  of  the  air  temperature  that  are  most  important  for 
the  correct  presentation  of  any  climate  are  the  following: 

^^1.  The  monthly  and  annual  mean  temperatures  of  the  air.  i 

^  2.  The  magnitudes  for-  each  month  of  the  daily  variation  of  tem- 
perature. 

<<  3.  The  mean  temperature  for  at  least  one  early  morning  hour  and 
afternoon  hour  about  the  time  of  the  lowest  and  highest  temperatores, 
and  if  possible  also  for  a  later  hour  in  the  evening. 

^^  4.  For  long  series  of  observations,  the  extreme  limits  between  which 
lie  the  mean  temperatures  of  the  individual  months. 
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^*5.  The  mean  of  the  monthly  and  annual  extreme  temperatnres  as 
well  as  the  resulting  non-periodic  variation  of  temperature  within  each 
month  and.the  whole  year. 

"  6.  The  absolute  highest  and  lowest  temperatures  that  occur  within 
a  given  interval  of  time ;  the  length  of  this  interval  should  also  be  given. 

"  7.  The  mean  variability  of  the  temperature,  as  expressed  by  the  dif- 
ference of  consecutive  daily  means  and  by  the  frequency  of  such  changes 
in  temperature  arranged  acx^ording  to  definite  scale,  e,  ^.,  from  2  to  2 
degrees. 

^^  8.  Mean  limit  or  date  of  frosts  in  spring  and  fall,  and  the  number  of 
days  free  from  frosts. 

^'  As  m  ost  of  the  published  long  series  of  temperature  observations 
refer  to  stations  within  cities,  it  is  also  necessary  to  have  in  mind  the 
systematic  diflferences  between  city  and  country  temperatures,  the  for- 
mer being  generally  warmer.  The  above  requisites  for  complete  clima- 
tological  study  are  exemplified  in  the  following  table  based  on  observa- 
tions within  the  city  of  Vienna: 

Table  I. — CharaoteruUcB  of  ike  temperature  of  the  air  in  the  city  of  Vienna, 

(Temperatures  by  oentigrade  aoale.    Latitude,  i8P  12'  north;  longitude,  liP  22'  east  of  Gxeenvlob. 

Altitude,  194  meters  J. 


Kbnth. 


Monthly 
means. 


?8 


Means  from  ob- 
servations for 
20  years,  at 
the  respective 
hours- 


Daily  vari- 
ation of 
temi>erature 
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9.7 
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16.7 
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14.9 


83.9 


•11.2 

-12.1 

-lO.O 

•  5.9 

.  1.0 

2.7 

9.1 
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-25.5 
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-  6.8 
-15.0 
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2.0 
2.1 
2.0 
1.8 
1.9 
1.8 
1.9 
1.9 
1.8 
1.7 
1.5 
1.8 
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'^  II.  The  elements  of  radiant  heat  that  are  important  as  climatologic 
factors  cannot  be  stated  so  definitely  as  are  those  of  air  temperature. 
It  would  appear  that  we  need  to  know  the  energy  and  the  totality  of 
the  two  radiations,  i.  e.,  that  received  from  t^e  sun  and  that  given  out 
by  terrestrial  objects,  but  unfortunately  thus  far  satisfactory  observa- 
tions of  these  phenomena  are  almost  wholly  .wanttng;  even  the  appa- 
ratus proper  for  the  measurements  is  as  yet  too  crude  to  be  available  for 
accurate  work.  The  solar  radiations  possess  no  such  differences  among 
themselves  as  to  justify  the  terms  '  heat  rays,'  ^  light  rays,' '  chemical'  or 
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^  actinic  rays ; '  they  have  variations  of  wave  length  and  intensity,  t .  e., 
rapidity  and  extent  of  vibrations,  and  one  and  the  same  ray  will  prodace 
either  or  all  of  the  above  three  effects  (heat,  light,  chemism),  according 
to  the  nature  of  the  surface  or  body  on  which  it  falls.  The  energy  or 
t^  viva  of  a  ray  of  a  given  wave  length  and  intensity  is  proportional 
to  the  qnotient  of  the  square  of  the  amplitude  divided  by  the  square  of 
the  wave  length  ^  it  is  the  total  radiant  energy  that  is  desired  in  climatic 
researches.  The  most  recent  observations  indicate  that  the  central  part 
of  the  solar  spectrum  is  most  energetic  not  only  in  producing  light,  but 
also  in  respect  to  heat  and  chemical  effects." 

Meteorology  still  has  to  depk  re  the  absence  of  sufficient  observations  of 
the  optical,  thermal,  and  chemical  effects  of  solar  radiation.  The  im- 
portance of  insolation  (the  amount  of  direct  sunshine)  has  long  been  rec- 
ognized by  physicians,  and  by  agriculturists,  by  its  effect  on  animal  and 
vegetable  life.  Of  the  instruments  with  which  regular  observations  have 
been  made  in  the  effort  to  obtain  comparative  data,  Hann  mentions  the 
^^  black -bulb  thermometer  in  vacuo,"  as  used  by  the  English  as  of  the 
first  importance,  andputsin  the  second  rank  the  Arago-Davryactinometer. 
[We  may  be  allowed  to  add  that  this  can  only  be  allowable  by  reason  of 
the  fact  that  no  satisfactory  study  of  these  instruments  has  yet  been  pub- 
lished, and  our  author's  decision  will  perhaps  be  reversed  after  the  pub- 
lication of  an  exhaustive  memoir  by  Ferrel,  now  in  print.] 

/'A  record  of  phsenological  phenomena,  such  as  times  of  blossoming, 
fruiting,  &c.,  gives  some  interesting  results  bearing  on  the  insolation. 
The  amount  of  heat  reflected  from  the  soil  and  water  into  the  atmos- 
phere has  been  approximately  measured  by  Frankland,  Dufour,  &c , 
and  may  amount  to  as  much  as  70  per  cent. 

*^  III.  The  nocturnal  cooling  of  the  free  surface  of  bodies  due  to  radi- 
ation of  heat  is  another  important  subject  that  as  yet  eludes  direct 
observation.  An  approximation  is  sought  by  observing  minimum  radia- 
tion thermometers  fully  exposed  to  the  sky,  and  whose  bulbs  are  respect- 
ively on  the  ground  and  directly  above  a  close-cropped  grass  lawn. 

^^  lY.  The  temperatures  of  the  ground  at  the  surface,  and  to  the  depth 
of  one  or  two  meters,  constitute  a  most  desirable  cUmatological  element. 

''  y.  The  measurement  of  atmospheric  moisture,  both  vaporous  and 
condensed,  ranks  next  to  temperature  in  importance.  The  following 
items  are  desirable : 

*^  (1)  Monthly  means  of  the  absolute,  and 

*'  (2)  Of  the  relative  aqueous  contentsof  theatmosphere.  The  absolute 
measures  are  usually  given  in  millimeters  of  vapor  tension,  but  pref- 
erably in  weight  of  vapor  per  cubic  meter.  The  relative  humidity  is 
given  in  per  cent.  The  ordinary  observations  with  hygrometricapparatus- 
give  the  aqueous  vapor  in  the  immediate  neighborhood  of  the  observer,.^ 
and  tell  nothing  as  to  the  amount  or  tension  at  any  considerable  distance  ^ 
the  relative  humidity,  with  the  temperature  of  the  air  and  the  wind,givee» 
the  evaporating  power  of  the  atmosphere,  which  has  so  great  an  influenco 
on  plants  and  animals. 
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^<  (3)  The  precipitation  of  moisture,  as  rain,  snow,  hail,  dew,  frost 
Under  this  head  the  following^  are  desirable:  (a)  The  monthly  and  a^- 
noal  sums  of  total  precipitations  of  rain  and  melted  snow ;  (b)  the  mas- 
imum  precipitation  per  day  and  per  hour ;  (o)  the  number  of  days  having 
one-half  millimeter  or  more  of  precipitation,  including  dew  or  frost ;  (d) 
the  percentage  of  rainy  days  in  each  month  or  the  probability  of  a  rainy 
day ;  the  number  of  rainy  days  is  a  better  indication  of  a  moist  or  dry 
climate  than  the  total  rainfall ;  (e)  the  number  of  days  with  snow,  the 
depth  of  the  snow  covering,  the  duration  of  the  snow  covering,  the  dates 
of  frost,  and  last  snowfall ;  (/)  similar  data  for  the  days  with  hail ;  {g^ 
similar  data  for  the  days  with  thunder-storms. 

*<  (4)  The  precipitation  of  moisture  as  clouds.  Under  this  head  are 
important,  (a)  the  amount  of  cloudy  sky  expressed  in  tenths  or  hun- 
dredths of  the  whole  celestial  hemisphere  (the  number  of  clear,  cloudy, 
and  threatening  days  does  not  seem  sufficiently  precise) ;  (6)  the  per- 
centage of  cloudiness  is  an  ordinary  substitute  for  the  direct  measure 
of  the  intensity  of  solar  radiation,  and  as  it  varies  very  regularly  in 
diurnal  and  annual  periods,  it  is  desirable  to  give  monthly  means  for 
three  or  more  separate  hours  of  observation ;  (o)  the  thickness  of  the 
cloud  layer  is  recorded  by  Campbell's  sunshine  recorder  by  the  effect 
of  a  burning  lens  in  charring  prepared  paper — this  apparatus  gives  us 
the  amount  of  clear  sunshine  whence  we  deduce  the  ratio  of  observed 
amount  of  strong  sunshine  to  the  greatest  amount  possible  at  the  re- 
spective seasons  and  stations ;  {d)  the  number  of  foggy  days,  or  the 
total  number  of  hours  of  fog,  and  the  times  of  forming  and  dissipating^ 
(e)  the  number  of  nights  or  the  quantity  of  dew. 

'<YI.  The  wind  affects  humanity  and  equally  the  fauna  and  flora  in 
innumerable  particulars,  but  the  comparison  of  observations,  especially 
of  force  or  velocity,  is  greatly  hindered  by  the  irregularities  of  methods 
of  observing.  It  is,  however,  possible  to  draw  some  comparative  con- 
clusions from  the  following  data: 

"(1)  The  monthly  means  (or  totals)  of  wind  velocity  or  estimatet 
wind  force. 

"  (2)  The  frequency  of  winds  from  different  directions  (to  eight  prin- 
cipal compass  points) ;  this  is  most  conveniently  expressed  in  percent- 
ages of  the  total  number  of  observations,  or  else  the  number  of  obser- 
vations of  each  wind  is  divided  by  the  number  of  observations  made 
each  day,  so  that  we  receive  |is  quotient  the  number  of  days  that  each 
wind  has  blown. 

"  (3)  The  frequency  of  the  winds  for  each  hour  of  observation  thus 
showing  the  diurnal  changes  in  wind  direction,  this  may  generally  be 
given  for  the  annual  sums  instead  of  the  individual  months. 

'^(4)  The  meteorological  peculiarities  of  each  wind  direction  as  t« 
(a)  temperature,  (b)  moisture,  (e)  cloudiness,  (d)  probability  of  rainfall, 
are  shown  by  the  respective  wind-roses  (thermic,  atmic,  nephic,  aque- 
ous) ;  one  such  series  of  wind  roses  suffices  to  show  the  climatic  chai*- 
acteristics  of  a  large  section  of  country. 
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<^YII.  The  atmospheric  pressure  and  its  variations  are  climiitologic 
factors  of  secondary  importance  in  strong  contrast  to  the  importxint  part 
that  these  elements  play  in  meteorology.  The  mean  annual  pressure  may 
be  given  to  within  a  millimeter  as  an  index  to  the  density  of  the  air  and 
the  lacility  of  evaporation,  but  the  variations  that  occur  at  any  locality 
are  too  small  to  have  any  direct  sensible  effect  on  animal  and  vegetable 
life.  It  is  only  as  a  basis  for  the  explanation  of  the  distribution  of  other 
climatic  factors  that  we  may  need  accurate  barometric  observations  at 
numerous  stations.  [The  marked  effect  upon  many  persons  of  a  gradual 
removal  of  residence  from  lowlands  to  regions  higher  by  several  thousand 
feet  is  daily  exemplified  by  the  experience  of  the  numerous  invalids  who 
resort  to  the  Rocky  Mountain  plateaus  and  the  higher  portions  of  the 
Appalachian  Eange.  The  freedom  from  noxious  dust  floating  in  the 
air  and  settling  by  its  own  weight  or  washed  down  by  falling  rain  and 
snow,  is,  in  the  absence  of  direct  observations,  approximately  indicated 
by  the  height  of  stations  above  sea-level  or  the  annual  barometric  press- 
ure, combined  with  the  height  above  lowlands  in  the  neighborhood; 
these  heights  may  of  course  be  deduced  from  accurate  barometric  obser- 
vations.] 

"VIII.  The  total  effect  of  temperature,  pressure,  humidity,  and  wind 
upon  free  water  surfaces  respectively  in  the  shade  and  in  the  sun  is  to 
produce  an  evaporation  the  measure  of  which  should  be  of  the  highest 
importance  in  climatology.  The  apparatus  hitherto  devised  for  measure- 
ments of  the  amount  of  evaporation  are,  however,  apparently  very  un- 
satisfactory. [Some  adopt  instead  the  depression  of  the  wet  bulb  as 
indicative  of  the  total  effect  of  the  preceding  causes  upon  a  moist  sur- 
face that  is  very  similar  to  that  of  leaves — the  human  skin,  &c.  It  is 
perhaps  proper  to  consider  the  depression  of  the  dew-point  temperature 
as  indicating  the  need  the  air  has  of  moisture,  but  the  elevation  of  the 
wet  bulb  above  dew-point,  as  showing  the  rate  at  which  this  need  is 
being  supplied,  and  the  elevation  of  the  air  temperature  above  the  wet 
bulb,  as  showing  the  rate  of  strain  that  every  surface  is  under  in  its 
effort  to  give  up  its  moisture  to  the  absorbing  atmosphere.] 

"IX.  (1)  The  constitution  of  the  air,  so  far  as  its  dry  gases  are  con- 
cerned, is  too  uniform  throughout  the  world  to  allow  of  its  entering  a8 
a  factor  in  studying  climatic  differences;  it  varies  but  a  fraction  of  1 
per  cent,  from  21  volumes  of  oxygen  and  79  volumes  of  nitrogen,  with 
0.03  of  one  volume  of  carbonic-acid  gas.  The  most  important  variable 
in  the  air  is  the  amount  of  aqueous  vapor  (see  V  (I),  above).  The  per- 
centage of  volume  of  vapor  to  dry  gases  is  given  by  dividing  the  tension 
of  vapor  by  the  baiometric  pressure:  The  result  is,  in  extremely  moist 
climates,  equivalent  to  a  dilution  of  the  air  to  an  e:(tent  of  perhaps  3 
per  cent,  of  its  volume.  Thus  for  Batavia  in  one  volume  of  the  dry  gases, 
we  should  have  oxygen  21.0,  nitrogen  79.0  per  cent.,  but  in  one  volume 
of  the  whole  atmosphere,  oxygen  20.4,  nitrogen  76.8,  aqueous  vapor,  2.8 
per  cent.  The  direct  effect  of  the  slight  change  in  oxygen  must  be  im- 
perceptible. 
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^<  (2)  Local  or  artificial  impurities — dust,  gases,  or  smoke  from  fac- 
tories, burning  forests,  volcanic  eruptions,  the  salts  due  to  ocean  spray, 
4ast  due  to  roads,  sandy  deserts,  &c. — can  hardly  be  considered  as  he- 
longing  to  gem^ral  meteorology,  but  are  important  in  local  climatology. 

"  (3)  More  general  and  more  important  are  the  minute  particles  of  dust 
that  almost  elude  microscopic  vision,  and  which  are  in  reality  spores 
or  germs  of  organic  life ;  to  these  are  due  the  various  processes  of  fer- 
mentation and  putrefaction,  and  especially  the  large  class  of  diseases 
knpwn  as  miasmatic,  which  were  formerly  attributed  to  noxious  gases, 
and  to  which  hU  animal  life  is  very  susceptible.  The  warm,  moist  cli- 
mates are  in  general  most  favorable  to  these  germs;  they  are  compar- 
atively rare  in  very  dry  climates  and  over  desert  places;  they  are  also 
rare  over  the  sea  and  during;  sea  breezes  on  the  sea  coast,  and  also  after 
a  rain  has  washed  the  atmosphere  pure  and  brought  down  fresh  air 
from  above.  [The  effect  of  rainfall  in  dragging  down  the  air  which 
then  flows  outward  from  under  the  rain  was  fully  recognized  by  Espy 
and  Henry  in  1840,  and  has  frequently  been  dwelt  upon  by  the  j)resent 
writer,  so  that  it  can  hardly'  be  called  a  new  observation,  as  is  done  by 
Hann  on  page  50.  Experiments  for  the  determination  of  the  amount 
of  air  brought  down  were  verbally  suggested  to  Professor  Pickering  in 
1871  as  a  subject  for  experimentation  by  his  students  in  physics.] 

"  (4)  Either  ozone  or  the  hyper-oxide  of  hydrogen,  or  possibly  nitric 
oxide,  is  apparently  at  times  efficacious  in  increasing  the  oxidizing 
effect  of  the  air,  the  result  being  that  all  organic  matter  is  destroyed 
thereby.  The  methods  of  observing  these  gases  are,  however,  too  un- 
certain to  allow  of  comparison  between  different  localities,  or  even  dif- 
ferent portions  of  the  same  series. 

"  (5)  The  electrical  condition  of  the  atmosphere  is  not  known  to  exert 
any  considerable  direct  influence  upon  life,  nor  have  we  even  observations 
that  would  allow  of  comparisons  of  various  localities  in  respect  to  the 
electric  potential.  This  subject  is  therefore  to  be  omitted,  at  least  at 
present,  from  climatology,  notwithstanding  many  popular  expressions 
of  belief  in  its  importance.  The  occurrence  of  thunder-storms  has  al- 
ready been  considered — see  V  (3),  {g) — ^but  this  is  because  of  other  feat- 
ures than  the  electric  phenomena. 

"  X.  Phaenologic  observations  have  frequently  been  introduced  as  a 
guide  to  comparative  climatology,  but  the  faot  that  plants  can  accom- 
modate themselves  to  climatic  i^eculiarities  renders  this  a  study  that  must 
be  pursued  very  cautiously.  As  yet  it  has  not  been  possible  to  state 
the  dependence  of  the  development  of  plant  life  upon  temperature  so 
securely  as  to  allow  of  inversely  inferring  the  temperature  from  the  ob- 
served stage  of  development.  However,  such  studies  are  not  to  be 
wholly  discarded ;  they  are  especially  useful  as  indications  of  the  cli- 
matic differences  at  difl'erent  elevations  on  the  slope  of  a  mountain ; 
also  when  a  large  number  of  special  plants  are  studied  they  show  the 
retardation  of  vegetation  in  northern  regions.  Thus,  for  example,  the 
blossoming  of  plants  in  early  spiing  is  at  Trieste,  Oorz,  and  Villa  Oarlotta 
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twenty  to  twenty-five  days  earlier  than  at  Vienna,  and  at  Paris  nine  days 
earlier,  but  at  Lemsberg  sixteen  days  later,  and  Zlozow  twenty-one 
days  later.  On  the  plateaa  of  the  Harz  Mountains  the  retardation  is 
thirty-four  days,  and  the  same  also  at  Moscow.  In  the  Alps,  at  46^<^ 
north  latitude,  1700  meters  altitude,  the  retardation  is  forty-five  days, 
or  the  same  as  at  St.  Petersburg.  It  is,  however,  proper  to  consider  such 
phsenologic  observations  asillustrationsof  climatic  characteristics  rather 
than  as  defining  them." 

The  following  table  gives  for  Vienna  some  of  the  preceding  additional 
climatic  characteristics.  For  want  of  space  Hann  omits  the  details  of 
wind  direction : 

Table  II. — Additional  olimatio  ehmentBfor  Vienna. 


Months. 


December 
January  . 
February . 
Maroh.... 

April 

May 

Jane 

July 

August . . . 
September 
October. . . 
NoTember 

Year.. 


Aqueous  vapois  obser- 
vations for  20  years. 


Bain    a^d 
snow. 


£S- 


K 

Relatiye  humidity. 

1' 

, 

Total  amo 
average  o 
years. 

p.et 

n 

• 

p.et 

o 
p.ct 

True 
mean. 

flMli. 

p.et. 

tnvn. 

3.7 

86 

\1 

86 

83 

40 

8.6 

87 

77 

86 

84 

86 

3.8 

84 

70 

88 

80 

80 

4.4 

81 

58 

76 

71 

43 

5.7 

76 

48 

68 

63 

42 

8.2 

76 

49 

71 

64 

04 

10.0 

76 

60 

71 

61 

06 

10.9 

75 

48 

70 

63 

05 

11.0 

79 

60 

78 

66 

72 

9.8 

82 

58 

75 

69 

45 

7.2 

85 

01 

81 

76 

44 

4.8 

84 

72 

ai 

80 

43 

0.9 

80 

59 

77 

72 

605 

O 

-a 

« 

a 

§ 


d. 

12.4 
12.8 
11.2 
13.1 
12.3 
13.0 
12.7 
13.3 
11.8 

&8 
10.0 
12.0 


144.1 


9 

> 

eS 


ss 


o 


7.8 
7.2 
0.7 
0.2 
5.2 
5.1 
4.9 
4.5 
4.6 
4.5 
5.4 
7.4 


Sunshine,  aver- 
age of  3  years. 


<o  9 
053 


h. 

51.4 

80.1 

100.8 

141.8 

140.3 

221.4 

234.7 

290.1 

212.6 

160.9 

09l8 

05.9 


5.7 


1771.2 


III 

8«a 


et. 
20 
31 
85 
88 
84 
47 
49 
00 
48 
42 
21 
24 


87 


Si 

Is 

If- 

#4    ^K    ^4 


mtten 
pert^e. 
2.4 
1.7 
2.0 
2.2 
2.4 
2.0 
2.4 
2.2 
2.1 
2.0 
2.0 
8.0 


2.2 


u 

§■*■- 

I? 


18 
18 
27 
89 
71 
87 
93 
113 
94 
77 
47 
32 


Oaone; 

Schdnbein 

papers,  on 

0  tolO  scale, 

20  years  of 

observation. 


P 


us 


3.1 
3.2 
4.2 
4.2 
4.0 
5.2 
5.2 
5.3 
5.1 
8.9 
8.0 
3.0 


711  I    4.2 


5.8 
6.0 
&2 
5.7 
5i4 
5.0 
5.3 
5l4 
4.S 
4.3 
SlI 


5.4 


Having,  in  his  introduction,  thus  defined  our  general  conception  of 
the  range  of  climatology,  Hann  devotes  175  pages  to  a  consideration 
of  the  principal  features  of  the  earth's  climate— first,  as  depending  on 
the  solar  radiation ;  and,  next,  as  modified  by  physical  conditions,  i.  0., 
moisture,  altitude,  distribution  of  land  and  water.  This  section  of  his 
work  constitutes  a  popular  treatise  on  meteorology  that  is  fit  to  form 
a  separate  treatise,  and  is  by  far  the  best  at  present  extant,  the  only 
ones  comparable  for  accuracy  and  clearness  being  that  of  Blanford  Id 
The  Indian  Meteorologisfs  Vade-Meoum. 

The  remaining  550  pages  of  Hann's  treatise  are  devoted  to  the  de- 
scription of  the  special  climatology  of  the  zones  and  districts  of  the 
earth,  cohstituting  a  very  complete  climate-geography.  Through  the 
whole  volume  are  distributed  occasional  notes  and  pages  dealing  with 
the  causes  of  atmospheric  phenomena,  so  that  the  work  is  an  indis- 
pensable and  admirable  preliminary  to  the  study  of,  or  development  of, 
a  systematic  treatise  on  philosophical,  deductive,  and  mathematical 
meteorology. 
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It  may  not  be  presumptuous  to  add  that  if  the  idea  of  climate  is 
to  cover  every  known  relation  of  the  weather  to  human  affairs,  then 
there  are  still  many  important  features  only  lightly  touched  upon  by 
Hann  that  must  be  more  fully  considered  than  they  have  been  even 
in  this  introduction,  which  we  have  so  fully  analyzed  in  the  preced- 
ing lines.  Some  of  these  have  indeed  been  taken  up  by  the  author 
in  his  subsequent  chapters  on  general  or  special  climatology,  and  we 
enumerate  them  here  in  order  to  direct  attention  to  them,  and  at  least 
partially  complete  our  enumeration  of  what  data  are  called  for  in  a 
treatise  on  ^^  climate."    They  are  as  follows : 

(1)  Exhilarating  and  depressing  weather  is  the  effect  of  or  may  be 
represented  as  a  function  of  the  simultaneous  temperatures  (t),  wind(i7), 
'barometric  pressure  (j?),  and  relative  humidity  (A),  and  is  not  fully  ex- 
pressed by  the  enumeration  of  the  simply  hot  and  moist  days,  but  must 
l>e  determined  by  a  special  observation  of  the  days  in  which  the  human 
organism  experiences  such  special  feelings  as  are  defined  by  the  expres- 
sions "closeness," "oppression,"  "weakening," "harshness,"  "rawness," 
"iHsnetrating,"  "chill,"  "mildness,"  "softness,"  "balmy,"  "soothing,"^ 
«* invigorating,"  "exhilarating,"  "stimulating,"  "nervous,"  "restless- 
"ness,"  "gloominess,"  "cheerfulness,"  &c.    In  the  absence  of  this  per- 
sonal or  subjective  record  one  may  seek  an  approximate  method  by 
calculating  such  an  arbitrary  function  of  tj  Vj  p,  h  as  will  give  numerical 
results  on  a  scale  of  0  to  10.    Personal  records  of  this  character  were 
kept  at  Washington  by  J.  W.  Osborne  and  others  as  early  as  1873. 

(2)  The  number  of  general  storm-centers  that  pass  over  a  locality,, 
and  their  general  geographical  distributions.  As  such  storms  are  pre- 
ceded by  southeast  to  southwest  winds,  warmer,  cloudy  and  rainy 
weather,  and  followed  by  westerly  winds,  colder,  clearing,  drier  weather,, 
their  firequency  is  directly  indicative  of  the  changeableness  of  the  cli- 
mate, and  presents  in  one  datum  a  very  concise  summary  of  the  features 
that  bear  on  health,  business,  domestic  life,  forestry,  and  commerce. 
A  map  of  storm  frequency  explains  at  a  glance  the  distribution  of  north- 
west and  southwest  winds  in  the  United  States,  and  the  peculiarities^ 
of  our  climate  as  given  by  Hann  on  page  556.  Such  charts  were  at- 
tempted by  Espy  in  1836,  but  actually  compiled  first  by  the  present 
writer  for  the  statistical  atlas  of  the  United  States  Ninth  Census,  Wash- 
ington, 1874.  A  general  review  for  Europe  ^nd  America  has  recently 
been  given  by  Koppen. 

(3)  The  frequency  of  severe  local  storms,  such  as  the  tornadoes  of  tho 
United  States.  (A  first  attempt  at  collecting  these  data  is  given  by 
Finley.    Professional  Papers  Signal  Service  No.  4.) 

(4)  The  frequency  of  calms  as  causing  poor  ventilation,  and  being 
accompanied  by  stagnant  or  unwholesome  air. 

(5)  The  durations  of  twilight  and  the  general  color  of  the  sky  by  day,, 
and  the  special  colors  at  sunrise  and  sunset,  as  indicative  of  the  reflec- 
tion, transmission,  and  absorption  of  the  solar  radiation.   In  the  tropics^ 
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the  bine  sky  is  replaced  by  a  white  or  opaline  tint,  and  the  total  amount 
of  light  and  heat  thus  diffusely  reflected  to  the  observer  is  one-half  as 
much  as  that  directly  coming  from  the  sun.  The  bluest  skies  are  in- 
dicative of  the  absence  of  moisture,  the  reddest  skies  are  apparently  due 
to  vapors  or  exceedingly  fine  particles  of  moisture  or  of  dust,  the  white 
€ky  to  the  larger  aqueous  particles  that  are  apparently  of  the  size  of  the 
finest  cloud  or  fog  particles. 

(6)  The  numb^  and  extent  .of  the  sudden  changes  from  warm  and 
moicst  to  cold  and  dry,  or,  rice  rersa^  cold  and  dry  to  warm  and  moist,  afi 
distinguished  from  the  general  variability  of  these  elements  (shown  for 
example  in  the  next  paragraph,  without  regard  to  the  direction  in  which 
the  change  occurs.  A  few  words  on  this  subject  by  the  author  will  be 
found  in  the  Sanitary  Record  for  July,  1879.) 

(7)  The  frequency  and  extent  of  changes  in  the  mean  temperature  of 
successive  days  5  this  is  held  by  Hann  to  be  the  best  way  of  express- 
ing the  effect  upon  mankind  of  variability  of  temperature,  and  on  page 
504  he  gives  the  following  valuable  comparative  table : 

Variability  of  mean  daily  UmperatnreSf  as  $hown  by  the  frequency  per  month  of  30  daye  ef 
the  occurrence  on  eucoeseive  daye  of  mean  iemperaturee  that  differ  by  definite  amounte* 


Oeoenphioal  dis- 
trioi. 


Number  of  atationa . 


Hoan  latitude 


0 

I 
I 


8 


520.  ON. 


I. 


I 

i 


480.8N. 


0 

I 


500. 8  N. 


I 

QQ 

I 


660.4N. 


00 


I 


540. 7  N. 


a 


8 


sso.eir. 


00 


340. 18. 


2 

I 


42o.o;tr. 


JHffermcee  of  mean 
tempercUure  ld&- 
greet  centigrade). 


0  to    2. 

2  to    4. 

4  to    0. 

6  to    8. 

8  to  10. 
10  to  12. 
12  to  14. 
14  to  16. 
16  to  18. 
18  to  20. 
20  to  22. 
22  to  24. 


0 
2 

4 

a 


to 

to 

to 

to 

8  to  10. 

10  to  12. 

IS  to  14. 


2. 
4. 

6. 
8. 


FEBQUENCY  IN  WINTBR. 


17.6 
8.4 
8.1 
0.9 
0.1 


17.0 
&5 
8.1 
1.0 
0.8 
0.1 


11.1 
7.6 
5.0 
2.8 
1.7 
0.8 
0.5 
0.3 
0.1 
0.1 


9.0 
7.1 
4.0 
3.5 
2.2 
1.5 
0.9 
0.4 
0.2 
0.2 
0.1 
0.03 


11.6 
9.0 
4.9 
2.7 
1.1 
0.5 
0.1 
0.1 


28.3 
5.4 
LO 
0.8 


FBEQUBNCY  IN  SX7MMBB. 


20.8 
7.8 
L6 

as 
ao4 


ia2 
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2.8 

a5 

0.1 


17.1 
&9 
2.7 
1.0 
0.2 
0.1 
0.08 


16.4 

ao 

3.0 
1.8 
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0.1 

ao4 


lai 
a3 
2.7 
0.6 
a2 

0.04 

ao8 


23.8 
5.6 

as 
as 


20.2 

7.6 

L8 

a  4 
a  04 


17.6 
2.8 

ao 
as 
ai 
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(8.)  The  frequency  of  sadden  irruptions  of  very  dry  winds  (gen- 
erally bnt  not  necessarily  cold)  which  by  their  desiccating  power  de- 
stroy tender  vegetation,  a  factor  that  can  of  course  be  well  presented 
by  the  changes  from  small  to  great  daily  evaporation  or  from  great  to 
small  elevations  of  wet-bulb  above  dew-point  temperature. 

In  numerous  suggestive  notes  Hann  leaves  the  dry  field  of  descrip- 
tive climatology  proper  and  wanders  a  little  over  into  the  fascinating 
borderland  of  dynamic  meteorology.  Usually  he  thus  intensifies  our 
interest  in  the  subject  by  the  clear  and  satisfactory  explanations.  But 
confining  ourselves  to  the  problems  of  the  future,  we-quote  the  following. 

The  annual  mean  distribution  of  atmospheric  pressure  reduced  to 
standard  gravity  and  at  sea-level  and  for  all  meridians  is  given  for  each 
50  of  latitude  in  the  second  column  of  the  following  table : 


Latitode. 

Mean  annual— 

Ratio  of  land 

to  water. 

Foster  and 

Dove. 

1 

'  Latitude. 

1 

1 

Mean  annual— 

Batioofland 

to  water. 

Foster  and 

Dove. 

Temper 

atnre. 

Ferrol 

and 

Hann. 

Pressure. 
FerreL* 

Temper- 
ature. 
Ferrel 
and 
Hann. 

Pressureb 

Ferrel. 

Dtonttm 
KortbOO 
85 
80 
75 
70 
65 
60 
56 
60 
45 
40 
85 
30 
25 
20 
16 
10 
6 
0 

oC. 
—17.0 

m. 

Ptretnl. 

South    5 
10 
16 
20 
25 
30 
86 
40 
45 
60 
66 
60 
66 
70 
75 
80 
85 
90 

OC. 

'  "25.*0» 

m. 

758.8 
750.1 
760.2 
761.7 
763.2 
768.5 
762.4 
760.5 
767.3 
768.2 
74a2 
748.4 
789.7 

73a  0 

(34)» 
(36)» 

PtTCtnL 

22.6 
20. 4     22. 6 

22.6 
22.6      22.6 

22.6 
20.5>    20.5 

9. 7  9. 7 
4.1*      4.1 

ai     ai 

L9*      L9 

1.8  L8 

. 

—15.8 

76a5 
760.0 
75a  6 
758.8 
758.7 
760.7 
760.7 
761.5 
762.0 
762.4 
761.7 
760.4 
750.2 
76a  8 
757.0 

23. 5> 

—10.2 

4a8 

ia2> 
ia6> 

12.9* 
10. 1» 

a7« 

Z.9 
0.8* 

—  2.2 

5a8 

+  6.6 

66.8 

+14.4 

44.5 

20.4 

43.4 

-  1.9 

24.8 

80.8 

-  a9* 

26.4 

23.4 

-  9.8» 

26.8 

75a  0 

21.6     20.8> 

1  Hum,  Klimatologie.  pp.  92, 03.  and  74a 

*]Xive,  Zeit  Srdkunde,  1862,  xli,  and  Hann,  p.  90. 


s  Hann,  pp.  92, 98. 

^Ferrel,  Met.  Besearohes,  part  1. 


«« The  pressures  here  given  agree  with  the  distribution  of  the  atmoa. 

phere  required  by  the  mechanical  conditions  for  the  general  circulation 

of  the  atmosphere  as  published  by  Ferrel  in  1858  and  1860.    We  see 

that  the  pressure  diminishes  from  either  circumtropic  latitude  towards 

the  corresponding  pole,  especially  in  the  southern  hemisphere,  where 

the  whirl  aronnd  the  pole  can  develop  with  the  least  disturbance.  The 

^one  of  highest  barometric  pressnre  lies  further  from  the  equator  in 

the  northern  than  in  the  southern  hemisphere  (it  lies  in  the  former 

Somewhat  north  of  the  35th  degree  north  latitude,  but  in  the  latter  be* 

t;ween  the  25th  and  30th  degrees  south  latitude),  and  the  accumulation 

of  air  is  less  there  since  the  process  of  circulation  is  more  restricted 

Hud  therefore  less  energetic 

<^  This  circulation  of  the  atmosphere  (delineated  in  the  previous  par- 
agraph according  to  Ferrel's  views  as  given  by  him  in  his  Motions  of 
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FlaidB,  &c.)  is  subject  to  an  annual  period.  It  is  most  intense  in  the 
hemisphere  in  which  winter  prevails,  for  in  this  hemisphere  the  differ- 
ence of  temperature  between  the  tropics  and  the  higher  latitudes  is 
greatest,  and  therefore  also  the  temperature  gradient  in  the  upper 
strata,  which  sets  the  circulatory  current  in  action,  and  which  latter, 
in  its  turn,  brings  into  play  the  centrifugal  forces.  In  the  hemisphere 
that  is  enjoying  -summer  the  upper  temperature  gradient  is  slightest 
and  the  interchange  of  air  between  the  tropics  and  the  higher  latitudes 
is  feeblest.  In  general  an  accumulation  of  air  exists  always  over  the 
hemisphere  that  is  enjoying  winter.  Since  the  northern  hemisphere  in 
its  winter  cools  much  lower  than  the  southern  in  its,  therefore  also  the 
upper  currents  of  air  are  much  stronger  in  the  winter  of  the  northern 
hemisphere  than  in  the  winter  of  the  southern.  The  difference  between 
the  warmest  and  coldest  latitudes  in  the  northern  hemisphere  daring 
its  winter  is  about  60°  C,  while  on  the  other  hand  for  the  winter  of 
the  southern  hemisphere  it  is  only  about  40^  G.  Since,  also,  during 
the  winter  of  the  northern  hemisphere  the  local  temperature  differ- 
ences between  the  oceans  and  the  land  are  very  great,  reaching,  indeed, 
nearly  the  same  amount  as  the  general  difference  between  the  tropics 
and  the  pole,  therefore 'the  local  circulation  attains  its  greatest  inten- 
sity and  is  able  to  materially  modify  the  general  circulation.  There- 
fore there  develop  over  the  warmer  northern  oceans,  the  i>ermauent 
cyclones  of  the  Atlantic  and  Pacific  Oceans  and  the  anti-cyclones  over 
the  continents  of  Asia  and  Norrh  America.  Parallel  wiUi  this  there 
is  a  more  frequent  and  intense  occurrence  of  smaller  whirls — the  ordi- 
nary cyclones — which,  in  the  temperate  zones,  advance  with  the  gen- 
eral movement  of  the  atmosphere  from  west  to  east.  This  is  therefore 
in  general  the  season  of  the  development  of  greatest  activity  in  the 
movements  of  the  earth's  atmosphere,  the  greatest  differences  of  pre^^s- 
ure  and  greatest  variations  of  pressure  occur,  and  with  these  the  great- 
est variability  of  temperature.  In  the  winter  of  the  southern  hemi- 
sphere no  similar  increase  in  the  motions  of  the  atmosphere  is  to  be 
expected,  since  its  cooling  is  not,  by  far,  so  great  as  that  of  the  north- 
ern hemisphere.  Therefore,  also,  the  upper  temperature  gradient  is 
not  so  marked,  and  consequently  the  intensity  of  the  upper  air  cur- 
rents toward  the  pole.  At  the  same  time  also  the  temperature  differ- 
ences of  the  meridians  and  the  local  currents  fail  because  the  conti- 
nents in  high  latitudes  are  missing.  Consequently  the  currents  of  the 
general  circulation  can  develop  themselves  much  more  regularly  and 
intensely,  as  we  have  already  seen  is  indeed  the  fact.  The  difference 
in  the  movements  of  the  atmosphere  between  winter  and  summer  is 
much  slighter.  Therefore,  also,  the  change  in  the  variations  of  baio- 
metric  pressure  from  one  season  to  the  other  and  its  consequences. 
Equally  must  the  variability  of  the  temperature  be  less.  In  short,  the 
whole  meteorological  rSgime  assumes  a  more  constant  type  and  shows  a 
smaller  annual  periodicity.    In  the  equatorial  regicm  of  the  Atlantic 
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Ocean  it  has  in  fact  been  observed  that  above  the  trade  winds  more  air 
is  flowing  at  high  altitudes  (toward  the  pole)  in  that  hemisphere  in 
-which  winter  is  prevailing.  Toynbee  says  that  during  the  northern 
-winter  and  spring  the  upper  clouds  above  the  trade  winds  move  north- 
ward more  frequently  than  in  summer  and  autumn.  The  reverse  is 
true  during  the  winter  of  the  southern  hemisphere. 

''  If  the  temperature  of  the  tropic  zone  is  subject  to  periodic  changes, 
as  Eoppen  has  shown  is  probable,  since  periods  of  greater  intensity  of 
6olar  radiation  follow  parallel  with  the  periods  of  greater  or  less  fre- 
quency of  solar  spots,  then  must  similar  changes  also  exist  in  the  gen- 
eral atmospheric  circulation.  At  the  time  when  the  temperature  of 
the  tropics  attains  a  maximum  the  descent  of  air  in  the  upper  strata 
from  the  tropics  towards  the  pole  is  greatest  and  the  circulation  most 
intense.  The  low  pressure  in  the  equatorial  belt  will  experience  a  fur- 
ther diminution,  while  the  high  pressure  in  the  middle  latitudes  will 
increase,  and  in  the  circumpolar  regions  the  atmospheric  pressure,  in 
consequence  of  the  increase  in  the  rotating  ring  (vortex  ring),  will  fur- 
ther diminish.  The  whole  energy  of  the  atmospheric  movements  will 
increase,  but  what  influence  this  inay  have  upon  the  temperature 
and  precipitation  in  the  middle  and  higher  latitudes  cannot  easily  be 
deductively  inferred.  On  this  point  only  investigations  based  upon 
sufficient  observations  can  give  satisfactory  conclusions. 

^'  Becently,  Blanford  has  called  attention  to  a  relation  of  this  char- 
acter between  the  distribution  of  pressure  in  the  tropics  and  in  higher 
latitudes,  in  that  he  shows  that  the  periods  of  low  pressure  in  Indo- 
Australian  tropical  regions  coincide^with  periods  of  high  pressure  on 
the  northern  Asiatic  continent.  Especially  is  this  the  case  in  winter. 
The  air  that  flows  at  high  altitudes  out  of  the  tropics  streams  towards 
and  accumulates  where  the  descent  in  the  higher  strata  (the  thermic 
gradient)  is  greatest.  Since  high  atmospheric  pressure  (a  maximum 
barometer)  is  associated  with  greater  and  permanent  clearness  of  the 
sky,  therefore  also  with  greater  radiation  of  heat  outwards  and  cool- 
ing of  the  lowest  strata  of  air  in  winter  (origin  of  a  local  pole  of  cold), 
whereby  conversely  the  thermic  gradient  and  the  inflow  of  air  from 
above  is  again  increased — it  is  thus  quite  possible  that  periods  of  great 
warmth  and  low  pressure  in  tropical  regions  should  correspond  with 
I>eriods  of  great  winter  cold  in  high  latitudes. 

**The  discovery  of  such  relations  between  the  temperatures  of  the 
tropical  zone  and  the  general  weather  of  the  middle  and  higher  latitudes 
is  one  of  the  most  important  present  problems  of  meteorology  and  com- 
parative climatology.  We  have  already  seen  that  the  influence  of  the 
tropics  is  actively  opposed  to  that  of  the  temperate  zone  of  either  hem- 
isphere in  its  winter  season  in  the  ratio  of  10  to  6.5.  The  mean  condi- 
tion as  to  temperature  in  the  tropical  zone  on  which  depends  the  energy 
of  the  upper  currents  of  air  which  become  the  prevailing  ones  in  the 
temperate  zone  must,  therefore,  have  the  greatest  influence  upon  the 
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general  character  of  the  weather  in  the  latter  zone.  Therefore,  by  the 
observations  in  the  temperate  zone  alone  we  can  never  completely  trace 
its  weather  back  to  its  fundamental  causes." 

In  closing  our  summary  of  Hann's  important  work  we  may  be  par- 
doned for  referring  t6  the  great  stride  made  during  the  past  twenty- 
years  in  our  knowledge  of  meteorology,  and  to  the  Americans,  Henry, 
Espy,  and  Ferrel,  who  have  correctly  penetrated  to  the  ultimate  causes 
and  laws  of  the  principal  phenomena.  Their  views  have  a  most  pro- 
found influence  in  the  daily  work  of  the  Weather  Bureau  of  the  Army 
Signal  Office,  and  are  amply  illustrated  in  its  daily  maps  and  monthly 
reviews,  and  are  now  becopie  the  foundation  of  such  works  as  the 
present  by  Hann.  Especially  has  the  present  writer  never  ceased  to 
urge  the  necessity  of  studying  the  atmosphere  of  the  whole  globe  in 
one  comprehensive  chart  To  this  end  the  Bulletin  of  International 
Simultaneous  Observations  was  undertaken,  and  it  already  offers  data 
for  solving  the  difficult  climatological  problems  that  Hann  has  so 
clearly  set  forth.  Great  mathematical  problems  delay  the  progress  of 
the  work  ;  as  with  Faraday  in  electricity,  and  many  other  physicists,  so 
here,  doubtless,  the  observational  and  inductive  methods  must  always 
prepare  the  way  for  analysis,  but  on  the  whole  they  go  hand  in  hand, 
first  one  step  forward  and  the^i  the  other,  as  the  parent  teaches  the 
child  to  walk,  until  finally  both  run  together.  (Hann,  Handbuch  der 
Klimatologiej  Stuttgart^  1883.) 

Climate  and  a,griculture. 

Friesenhof  remarks,  on  the  utilization  of  meteorology  for  agricultural 
.  purposes,  thai  this  may  be  divided  into  the  following  sections:  (I)  Cli- 
matology of  the  plants;  (II)  climatology  of  the  region;  (III)  local  me- 
teorological knowledge;  (lY)  weather  predictions;  (Y)  crop  predictions. 
Each  of  the  five  sections  demands  a  special  study,  and  a  practical  active 
system  of  agrarian  meteorology  must  carry  them  all  on  simultaneoasly. 
One  central  station  will  not  suffice  to  solve  all  the  problems,  but  it  has 
its  part  to  fulfill  about  as  follows: 

I.  The  climatology  of  plants  includes  the  sum  of  all  climatological  ele- 
ments that  influence  their  prosperity.  The  influence  of  each  element 
and  of  their  most  varied  combinations  must  be  studied;  in  other  words, 
an  investigation  of  the  relation  of  the  plant  to  the  climate  wherever  it 
is  cultivated  throughout  the  world.  This  will  require  the  following 
meteorological  data:  The  quantity  and  distribution  of  precipitation; 
temperature,  wiuds,  cloudiness,  insolation,  and  dew;  these  can  be  ob- 
tained with  sufficient  accuracy  from  the  records  of  the  present  meteor- 
ological stations. 

II.  The  climatology  of  the  region  gives  information  as  to  the  unequal 
distribution  of  the  individual  meteorological  elements  in  localities  that 
are  comparatively  near  together.  This  is  the  special  problem  of  agri- 
cultural stations,  and  cannot  be  demanded  of  the  central  meteorological 
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lustitate.  The  latter  deak  with  general  problems  over  very  extended 
territories,  and  cannot  possibly  go  into  minute  detail.  Excepting  bar- 
ometric pressure,  these  agricultural  stations  should  observe  all  the 
atmospheric  phenomena.  As  many  as  possible  are  needed  in  every 
land,  reporting  to  the  central  agricultural  station.  The  most  important 
subjects  of  observation  are  (1)  rainfall,  i.  e.,  the  quantityf  time,  and 
accompanying  cloud  motion;  {"Jt)  temperature  by  means  of  self-record- 
ing maximum  and  minimum  thermometers;  (3)  accurate  notes  of  time 
and  direction  of  thunder-storms,  as  well  as  the  directions  at  which 
electric  discharges  are  seen;  (4)  estimate  of  the  dew,  as  none,  light, 
moderate,  heavy,  very  heavy;  (6)  maximum  temperature  of  the  air  in 
the  sun.  If  all  of  these  cannot  be  observed,  then  the  first  item  at  the 
very  least  must  be  obtained. 

III.  The  local  meteorological  data  differ  only  in  form,  not  in  kind,  from 
the  preceding.  They  include  all  climatic  elements  of  any  importance 
in  agriculture;  viz,  (1)  the  pressure  audits  changes;  (2)  atmospheric 
moisture;  (3)  the  temperature,  its  changes  and  extremes,  both  in  shade 
and  sunshine, and  in  protected  secluded  spots;  also  in  th^  earth  at  va- 
lions  depths,  and  at  slight  depths  under  various  kinds  of  superficial 
soil;.  (4)  wii^d  force  and  direction;  (5)  cloudiness  and  its  influence  in 
diminishing  insolation,  to  which  latter  end,  in  addition  to  the  ordinary 
scale  0  to  10  of  area  covered  by  clouds,  there  should  be  an  additional 
record  (<.  e.,  clear,  somewhat  obscured,  moderately  obscured,  greatly, 
almost  entirely,  and  entirely  obscured),  according  to  the  measure  of  the 
deprivation  of  sunlight,  and  that,  too,  not  only  for  the  moment  of  obser- 
vation, but  also  the  general  average  Tor  the  interval  elapsed  since  the 
last  record — ^in  this  regard  the  Campbell  sunshine  recorder  is  to  be 
recommended;  (6)  precipitation,  amount,  times,  and  rapidity  of  fall; 
(7)  dew  measured  instmmen tally;  (8)  evaporation;  (9)  ozone,  although 
its  imx)ortance  is  not  yet  evident. 

All  these  current  values,  as  observed,  should  be  compared  with  the 
normal  mean  values,  and  the  results^  together  with  a  similar  compari- 
son of  agricultural  and  phaenological  phenomena  be  fully  published. 
The  normal  values  should  proceed  by  decades  of  days,  as  a  month  is  too 
long,  and  daily  means  are  not  yet  available. — (Z.  0.  O,  jf.,  xyii,  pp.  8-11.) 

The  Deutsche  Seewarte  has  published  an  important  atlas,  embracing 
thirty-six  charts  of  the  Atlantic  Ocean,  showing  its  physical  relations, 
its  commercial  routes,  &c. ;  especially  interesting  to  the  meteorologist 
are  the  charts  of  depth,  temperature  of  water,  and  meteorological  phe- 
nomena whiq^  occupy  two-thirds  of  the  volume,  and  are  followed  by 
magnetic  and  other  charts.  The  work  offers  the  most  exact  and  ex- 
haustive collection  of  scientific  data  accessible  for  the  student  of  the 
physics  of  the  Atlantic  Ocean.    (Z.  0.  6.  Jlf .,  xvni,  pp.  44  and  70.) 

Angot  has  published  for  Paris  the  diurnal  variations  and  the  ex- 
tremes of  temperature  and  pressure  and  vapor  tension,  based  on 
H.  Mis.  69 32 
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ieven  years  of  direct  hourly  observations  by  Benou  at  the  observatory 
in  the  park  of  St.  Manr.  In  regard  to  this  important  work,  fiann  re- 
marks that  it  is  notable  that  we  have  never  before  received  for  any 
part  of  France  any  similarly  thorough  work  on  diurnal  variations,  nor 
have  we  as  yet  any  systematic  collection  of  climatic  data  for  France, 
such  as  dbrresponds  to  the  need  of  modem  climatology,  and  is  well 
illustrated  in  his  own  admirable  text-book.    (Z.  0.  O.  Af.,  xvu,  p.  290.) 

Buchan  has  published  in  the  new  edition  of  the  Encyclopedia  Bri- 
tannica,  vol.  zvi,  a  general  popular  treatise  on  meteorology  as  distin- 
guished from  climatology.  There  seems  to  have  been  a  widespread 
exi>ectation  that  this  treatise  would  be  substantially  a  new  edition  of 
his  famous  handy  book  of  meteorology,  for  which  many  have  been 
waiting  these  ten  years  past;  but  it  may  be  doubted  whet  her.  the  45 
quarto  pages  of  the  Encyclopedia,  excellent  as  they  are,  will  be  consid- 
ered  to  replace  the  hop^d-for  volume;  in  fact,  no  satisfactory  philo- 
sophical treatise  on  meteorology  can  now  be  written  without  having  as 
a  basis  the  works  of  Espy,  Ferrel,  Guldberg,  Mohn,  Hann,  and  numer- 
ous other  mathematical  students  of  the  mechanical  and  physical  ques- 
tions involved,  and  such  studies  seem  to  be  as  yet  entirely  ignored  in  Great 
Britain  (Haughton,  Everett,  and  Archibald  alone  excepted).  In  fact, 
the  hopeless  confusion  of  ideas  that  there  prevails  cannot  be  better 
illustrated  than  by  the  fact  that  this  same  Encyclopedia  divides  me- 
teorology into  two  grand  divisions,  and  allows  the  first  as  written  by 
Buchan  to  be  followed  by  a  memoir  (of  25  pages)  on  terrestrial  mag. 
netism  by  Balfour  Stewart.  This  second  memoir  is  apparently  a  strong 
plea  for  the  parallelism  and  interdependence  of  meteorology  and  mag- 
netism, the  reader  being  throughout  disarmed  pf  all  unreasonable  pre- 
judice against  this  innovation  by  the  frequent  use  of  the  expression 
"  magnetic  weather,'^  lately  adopted  by  Stewart,  and  by  which  is  strictly 
meant  the  fact  that  magnetic  phenomena  (declination,  dip,  force,  and 
their  variations)  present  many  analogies  with  meteorological  phenom- 
ena. The  author,  in  his  closing  section  (144),  considers  that  tenestiial 
meteorology  has  somehow  produced  and  maintained  the  magnetic;  state 
of  the  globe,  and  that,  therefore,  they  ought  to  be  studied  together,  as 
the  phenomena  of  the  one  will  explain  those  of  the  other. 

If  this  latter  view  is  the  proper  one  to  take,  then  we  have  Meteor- 
ology the  fundamental  science,  magnetism  one  of  its  many  applications. 
The  magnetist  must  understand  meteorology,  just  as  with  the  stu- 
dent of  the  tides,  of  navigation,  of  geographical  distribution  of  plants, 
of  hygiene,  of  climatology,  or  of  geology  and  vulcanology,  for  all 
these  and  many  other  sciences  have  intimately  to  do  with  meteorology. 
But  it  would  be  folly  to  say  that  these  constitute  parts  of  the  study  of 
meteorology  any  more  than  of  astronomy,  .or  that  the  meteorologist 
must  necessarily  study  these.  Meteorology  stands  in  a  general  way  as 
the  fundamental  or  parent  science  for  the  whole  range  of  studies  em- 
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braced  nnder  the  title  of  <^  terrestrial  physics."  Therefore  we  regret,  not 
to  have  foand  Balfour  Stewart^s  excellent  article  published  in  its  proper 
place  under  '^  teirestrial  magnetism^"  in  a  succeeding  volume  of  the 
Encyclopaedia. 

Buchan's  treatise  is  too  short  to  do  much  more  than  touch  upon  the 
salient  points  of  meteorology,  which  he  declares  to  be  restricted  to  the 
description  and  explanation  of  the  atmosphere  as  grouped  under  the 
terms  "  weather"  and  " climate."  In  a  few  words  relative  to  the  histori- 
cal development  of  this  study  the  author  glances  at  the  progress  due  to 
Humboldt,  Dove,  Loomis,  Le  Verrier.  Perhaps  it  was  im^ssible  in  the 
space  at  his  disposal  to  do  justice  to  all,  but  as  the  whole  work  is  evi- 
dently written  for  the  American  and  English  public,  and  is  not  free 
from  national  prejudice,  it  seems  strange  that  the  great  series  of  daily 
weather  maps  1838  to  1843,  published  by  Espy,  and  the  great  daily  map 
of  the  Smithsonian  Institution,  1854  to  1860J  should  have  been  passed 
by  in  the  following  very  misleading  sentence:  ^^The  method  of  practi- 
eally  conducting  this  large  inquiry  (the  paths  of  storms)  in  the  most 
effective  maimer  was  devised  by  the  genius  of  Le  Verrier,  and  begun  to 
be  carried  out  in  1858  by  the  daily  publication  of  the  Bulletin  Interna- 
tional, to  which  a  weather  map  was  added  in  September,  1863."  This 
paragraph  seems  to  weU  illustrate  the  great  difficulty  of  acquainting 
one^s  self  thoroughly  with  what  is  going  on  in  divers  countries,  and  em- 
phasizes the  importance  of  such  indexes  to  the  Bibliography  of  Meteor- 
ology as  those  of  Hellmann  (Leipsic,  1883)  and  .Symons  (not  yet  pub- 
lished). 

The  whole  of  this  essay  is  divided  into  two  capital  sections — 
f.  e,j  *^ Diurnal  phenomena"  and  ^^  Monthly  annual  and  irregularly  re- 
curring phenomena."  Under  this  hei^d  the  respective  phenomena  are 
treated  of  in  separate  paragraphs  apparently  quite  independent  of  or 
with  a  very  slight  thread  of  interdependence.  In  the  former  of  these 
sections  the  illustrative  examples  are  so  frequently  drawn  from  the  re- 
sults of  observations  made  on  the  Ohallenger,  or  from  the  publications 
that  are  due  to  Buchan,  that  we  almost  forget  the  numerous  able  co- 
workers in  this  field.  Among  the  new  data  and  results  not  heretofore 
published  or  but  little  known,  the  following  are  worthy  of  mention:  The 
depth  below  the  surface  of  the  sea  to  which  the  influence  of  the  sun's 
heat  is  felt  has  been  shown  by  the  observations  of  the  Challenger  to  be 
about  500  feet.  The  rate  at  which  this  heat  is  distributed  in  perfectly 
clear  water  at  different  depths  is  a  problem  that  has  not  yet  been 
i¥orked  out.  During  1859  to  1803  Oaptain  Thomas  frequently  observed 
hourly  the  surface  temperature  of  the  sea  off  the  northwest  coast  of 
Scotland  with  the  following  results:  Total  mean  daily  oscillation  of 
temperature,  0^.3  Fahr.;  minimum,  0.17,  at  0  A.  M.;  mean,  0.0, 10  A 
K.  and  2  A.  M.;  maximum,  -f0.13,  between  3  and  4  p.  m.  From  the 
records  of  the  Ohallenger  Buchan  deduces  the  results  of  simultaneous 
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obserTations  of  sea  and  air  temperatures  as  given  in  the  first  three  col- 
umns of  the  following  table: 
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Thus  the  amplitude  of  the  daDy  flactnations  of  the  air  is  3.21,  or 
nearly  foar  times  greater  than  that  of  the  sorface  of  the  sea  below  it. 

Near  the  land  on  76  days  the  daily  range  of  air  temperature  was 
still  larger.  Part  but  not  all  of  .the  observed  greater  range  of  air  over 
the  sea  surface  is  doubtless  owing  to  the  effect  of  heating  the  vessePto 
deck,  but  the  general  fact  remains  as  one  of  considerable  interest.  The 
diurnal  variations  at  sea  of  elastic  force  of  vapor  and  of  relative  hu- 
midity are  shown  by  the  fifth  and  sixth  columns  of  the  table  drawn 
from  the  Challenger  observations.  The  disturbance  induced  by  prox- 
imity to  land  is  very  notable.  The  land  breeze  delays  the  minimum  va- 
por tension  two  hours,  t.  e,,  from  4  to  6  a.  h.,  and  the  sea  breeze  pio- 
duces  a  secondary  minimum,  +0.007  at  2  p.  M.;  similar  minima  occur 
at  Batavia  and  at  Bombay,  apparently  owing  to  the  same  cause,  namely, 
the  mixing  of  descending  dry  air  with  the  moist  sea  breeze.  The  diur> 
nal  variation  at  sea  of  relative  humidity  is  given  in  the  seventh  column 
and  that  of  barometric  pressure  in  the  8th ;  the  latter  evidently  repre- 
sents only  a  small  x>ortion  of  the  whole  series  of  observations  at  his  com- 
mand; these  however  are  quoted  by  Bnchau  principally  as  illustrating 
his  explanation  of  the  origin  of  the  diurnal  period  in  pressure.  On  this 
interesting  though  comparatively  unimportant  subject,  Buchanhas  made 
a  most  extensive'  study,  parts  of  which  have  been  published  some  years 
ago,  both  in  theartiole  ^^  Atmosphere"  and  inhis  memoir  in  the  Edinburgh 
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Philosophical  Transactions.  In  the  present  essay  he  gives  his  latest 
views,  devoting  to  the  subject  four  pages  or  rather  more  space  than 
wonld  have  seemed  appropriate  had  hB  not  paid  such  special  attention 
to  this  subject.  In  the  main,  his  argumefit  is  that  the  warming  and  ex- 
pansion of  the  atmosphere  by  the  sun  causes  a  compression  or  tension  that 
increases  until  it  overcomes  the  resistances  due  to  the  inertia  and  vis- 
oosity  of  air,  when  the  latter  by  its  expansive  movement  experiences  re- 
lief and  the  tension  diminishes  until  the  accession  of  heat  from  all 
sources  ceases.  Moist  air  absorbs  heat  and  expands  more  than  dry,  there- 
fore the  diurnal  fluctuation  is  greater  over  moist  than  over  dry  land, 
and  is  largest  within  1(P  of  the  equator ;  the  sea  surface  temperature 
varies  so  little  during  the  day  that  the  diurnal  fluctuation  of  pressure 
over  the  ocean  is  not  entirely  due  to  that  temperature  but  to  direct 
heating  by  absorption  by  the  molecules  of  air  and  vapor.  These  ex- 
pansions are  followed  by  contractions  at  night,  and  as  the  air  cannot 
mechanically  flow  to  and  fro  fast  enough  to  All  the  vacua,  a  consequent 
diminution  of  tension  is  observed.  On  land  the  heated  ground  imparts 
to  the  air  a  much  larger  diurnal  variation  of  temperature,  and  by  so 
"much  increases  the  barometric  fluctuation  which,  other  things  being 
equal,  is  found  to  be  greatest  when  the  sky  is  clearest,  t.  0.,  where  the 
most  sunshine  reaches  the  earth,  and  least  when  it  is  covered  with 
dense  clouds  and  sunshine  is  cut  off,  being  thus  the  reverse  of  what  is 
observed  over  the  open  sea.  [Although  nothing  is  said  about  the  diur. 
nal  period  due  to  the  vapor  thrown  into  the  air  by  evaporation  during 
sunshine,  and  abstracted  by  nocturnal  cooling,  yet  such  would  seem  to 
be  equally  important.  The  detects  of  this  and  all  other  similar  theories, 
of  which  there  are  many,  have  long  since  led  the  present  writer  to 
abandon  them,  and  in  general  adopt  a  view  that  he  has  frequently  com- 
municated to  others  and  referred  to  in  various  publications,  t.  ^.,  that 
'this  periodicity  in  pressure  is  principally  a  dynamic  phenomenon  deduc- 
ible  from  Ferrel's  formula  for  general  and  special  atmospheric  move- 
ments, whenever  they  shall  have  been  satisfactorily  developed  into  sine 
and  cosine  series,  with  the  time  as  the  argument.  A  matter  however 
that  at  present  oflers  more  difficulties  to  the  analyst  than  even  the  most 
complex  of  astronomical  theorems  relative  to  the  motions  of  the  heavenly 
bodies.] 

The  Challenger  cruise  has  also  afforded  Buchan  excellent  results  as 
to  the  diurnal  variations  in  the  force  of  the  wind  at  sea.  In  columns  9 
and  10  we  give  the  force  in  Beaufort's  scale  numbers  as  read  from 
Bnchan's  illustrative  wood-cut.  The  diurnal  curve  shows  no  distinct 
uniform  or  reliable  maximum  or  minimum  on  the  open  sea,  but  a  marked 
maximum  at  1  or  2  p.  m.,  when  near  land.  The  diurnal  variation  in 
in  the  wind  ibrce  or  velocity  thus  depends  largely  on  heating  of  earth 
and  water  by  direct  solar  radiation,  and  the  explanation  of  Espy  and 
Koppen  is  practically  adopted  by  Buchan  in  saying  that  the  ascension  of 
the  air  during  the  day  thus  brings  down  portions  of  the  rapidly  moving 
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upper  strata,  and  oommunicates  at  least  a  portion  of  their  greater 
velocity  to  the  lower  strata,  or,  as  Bachan  says,  the  influence  of  the 
higher  temperature  of  the  earth's  surface  is  *'to  tend  to  counteract  to 
some  extent  the  retardation  of  the  wind's  velocity  resulting  from  friction 
and  firom  the  viscosity  of  the  air."  [This  explanation  loses  much  of  its 
force  in  cloudy  weather,  especially  during  extended  heavy  storms,  when 
the  wind  velocity  still  shows  a  marked  diurnal  periodicity,  but  this  has 
always  seemed  to  the  present  writer  explicable  in  consideration  of  the 
fact  that  the  solar  heat  is  then  all  absorbed  at  the  upper  surface  of  the 
cloud  layer  or  of  closely  adjoining  cumulus  clouds  and  is  doing  its  great 
work  there,  i.  0.,  expanding  them  and  evaporating  their  vapor  particles 
and  in  both  ways  rendering  them  still  lighter  than  the  surrounding  air; 
their  ascensive  force  is  thus  increased,  the  up-drafb  of  air  from  the  earth 
the  horizontal  supply  winds,  and  the  rotatory  indraft,  are  increased, 
and  thus  the  diomal  period  in  our  winds  is  maintained;  similarly  the 
diurnal  period  in  rainfall  is  maintained  with  a  second  maximum  in  the 
early  morning  hours  due  to  radiation  from  upper  cloud  surface  and  con- 
sequent condensation  of  cloud  particles  into  rain.  Similarly  the  whole 
development  of  an  extended  storm  passes  through  its  diurnal  period, 
indnding  a  periodic  rise  and  fall  of  the  barometric  pressure  due  to  the 
varying  force  of  the  wind  and  resulting  whirl;  all  which,  as  has  often 
been  said,  lies  concealed  in  Ferrel's  dynamical  formulae.] 

The  diurnal  variation  in  the  direction  of  the  wind  is  illustrated  by 
the  following  figures,  whence  we  see  that  even  at  sea  the  influence  of 
the  sun  in  heating  up  neighboring  lands  or  air  masses  makes  itself  visi- 
bly felt  in  this  item : 

Mean  wind  direction. 


ChaJlengbT,  1873. 


2  A.  M.  to  6  A.  M 
10  A.  M.  to  2  P.  M 


In  northeast  trade 
regiona. 


E.  470  N. 
E.  56°  N. 


Maoritins  observa- 
tory. 


4  A.  M. 
1  P.  M. 


E.  220  8. 
E.    70  8. 


The  percentage  of  sky  covered  with  cloud  is  given  in  the  last  column 
of  the  table  of  results  of  observations  in  the  Chtillenger;  the  slight  vari- 
ations do  not  seem  to  the  present  writer  to  exceed  the  probable  uncer- 
tainty of  the  observations.  The  diurnal  and  annual  variations  in  the 
times  of  the  occurrence  of  thunder-storms,  i.  6.,  the  hours  in  which 
thunder  is  heard,  and  which  is,  therefore,  equivalent  to  the  hours  in 
which  lightning  occurs,  and  is  quite  distinct  from  the  attending  rain, 
hail,  or  wind,  is  beautifully  illustrated  in  the  following  table  based  on 
fourteen  years  (1859  to  1872)  of  observations  at  Ekaterineburg,  Ural 
Mountains,  which  is  given  by  Buchan  without  quoting  the  source  (prob- 
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ably  Woeikoff  or  Wesseloffeki) ,  to  which  we  add  the  hourly  diatribation 
of  162  tornadoea  in  the  United  States  as  given  by  Finley  (also  qaoCed 
by  Bucban,  without  mentioD  of  soorce) : 
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From  these  and  other  considerations  Buchan  conclndes:  "Given  an 
initial  difference  of  electric  potential,  it  is  easy  to  anderstand  bow  the 
most  violent  tbonder-storms  are  produced.'' 

"The  formation  of  the  electrical  manifestations  of  the  thnnder-storms 
and  tornadoes  requires  aqneona  vapor  and  that  there  shall  be  masses  of 
descending  cold  air  along  with  the  ascending  current  of  warm  moiat  air; 
thus  at  Mauritius  there  are  no  thander-stonns  eo  long  aa  during  Jnne, 
Jaly,  AngDst,  and  September  the  island  remains  in  the  heart  of  the 
southeast  trades  where  the  conditions  of  descending  cold  currents  of 
soy  considerable  volume  are  not  present."  In  our  present  almoat  utter 
ignorance  of  the  actual  electric  potential  of  the  air  and  vapor  as  dis. 
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tiDguished  from  that  of  the  doads,  the  earth,  and  the  apparatas,  it 
would  seem  best  for  the  meteorologist  to  await  the  stadies  of  the 
physicists  and  refrain  from  advancing  cmde  explanations.  Observa- 
tions and  inductions  are  always  in  order;  working  hypotheses  are  very 
helpful  as  suggesting  further  observations  and  study,  but  they  should 
not  be  put  forward  as  satisfactory  explanations.  Perhaps  the  most 
important  new  contribution  in  this  essay  is  Buchan's  new  charts  based 
on  the  eleven  years,  1870  to  1880,  and  giving  the  January  and  July 
isotherms,  isobars,  and  winds;  these  must  immediately  replace  bis  older 
ones  of  18G8,  and  even  those  of  Ferrel,  Met.  Bes.,  Part  I,  (1877,)  after  ap- 
plying the  reduction  of  barometer  to  standard  gravity,  which  has  been 
omitted  by  Buchan. 

In  his  comments  on  these  charts  our  author  seems  not  to  clearly 
state  the  mechanical  problem  of  the  connection  between  isobars  and 
winds ;  he  says,  ^^  Winds  set  in  from  where  there  is  a  surplus  to  where 
there  is  a  depression  of  air,  and  observations  teach  that  the  isobars  and 
the  prevailing  winds  are  in  accordance  with  each  other,"  and  in  his  sub- 
sequent detailed  exposition  of  these  accordances  the  fact  seems  to  be 
lost  sight  of  that  our  winds  are  primarily  due  to  dilSerences  of  temper- 
ature and  moisture  as  affecting  density,  and  that  from  the  winds  and 
the  rotation  of  the  earth  follows  the  distribution  of  pressure,  as  shown 
on  his  valuable  maps,  whose  isobars  are,  therefore,  the  result,  not  tiie 
cause,  of  the  winds. 

This  dynamic  phenomenon,  so  ably  exposed  by  Ferrel,  Babinet,  Everett, 
Hann,  Finger,  Sprung,  Thiesen«  Both,  Overbeck,  Guldberg,  and  otherSi 
will,  we  hope,  ere  long  be  accepted  by  English  meteorologists.  In  such 
sentences  as,  ^^differences  of  pressure  and  consequently  all  winds,  origi- 
nate in  changes  of  temperature,  Ac,"  or,  <*a11  winds  may  be  regarded  as 
caused  directly  by  differences  of  pressure,''  Buchan  alludes  to  differ- 
ences measurable  by  the  barometer  as  is  generally  the  case  in  storms, 
and  known  as  barometric  gradients,  whereas  these  gradients  are  tbe 
result  and  not  tbe  cause  of  the  wind,  the  true  cause  being  the  very  slight 
gradients  of  pressure  due  to  differences  of  density ;  thQse  fundamental 
gradients  are  very  slight,  and  in  the  exact  direction  of  the  wind,  while 
the  resulting  ordinary  barometric  gradient  is  measured  perpendicular 
to  the  isobars,  and  therefore  frequently  at  a  considerable  angle  to  the 
wind. 

It  is  impossible  for  one  familiar  with  recent  advances  in  dynamic  met^ 
orology  to  accept  the  explanation  that  Buchan  offers  of  the  cause  of  thei^ 
general  low  pressure  over  the  sea  in  winter  and  the  land  in  summer^ 
and  perpetually  at  the  equator  and  poles,  based  on  the  simple  principle 
that  moist  air  is  lighter  and  that  the  condensation  of  moisture  leaves  ^ 
perceptible  vacuum .    ^* Air  charged  with  vapor  is  si>eciflcal]y  lighter  tban 
when  without  the  vapor ;  the  condensation  of  vapor  in  ascending  air  ia 
the  chief  cause  of  the  cooling  effect,  being  somewhat  less  than  that  which 
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woald  be  experienced  by  dry  air.  From  these  two  principles,  which 
were  established,  the  former  by  Dalton  and  the  latter  by  Joule  and  Sir 
William  Thomson,  it  follows  that  the  pressure  of  vapor  in  the  air  and 
its  condensation  exercise  a  powerful  influence  in  diminishing  the  press- 
vre."  In  this  sentence  the  two  principles  are  correct,  and  due  to  the 
physicists  named,  but  the  conclusion  is  Buchan's,  and,  as  stated,  does 
not  follow  firom  these  principles,  but  from  others,  about  which  he  is 
ttlent. 

[If  there  were  no  vapor  at  all  in  the  air,  and  were  the  seas  replaced  by 
polished  silver  and  the  cootiuents  by  dry  rock,  we  should  still  have 
a  similar  general  distribution  of  pressure,  due  then,  as  now,  not  to  vapor 
in  and  of  itself,  but  to  the  winds  that  will  themselves  be  produced  by 
unequal  distribution  of  temperature  and  density.  That  the  condeusa- 
tion  of  vapor  to  fog  and.  rain  does  not  directly  produce  a  diminution 
of  barometric  pressure  has  been  thoroughly  demonstrated.  On  the 
contrary,  the  latent  heat  evolved  by  condensation  of  vapor  expands 
the  air  so  much  that  a  decided  increase  of  pressure  should  result.  The 
simple  truth  is  that  ascending  currents  must  be  followed  by  ioflowing 
descending  and  horizontal  currents  to  fill  the  vacancy.  These  soon 
tiet  up  a  whirl,  and  the  barometer  falls  as  a  result  of  the  centrifugal 
forces  developed  by  the  two  motions,  i.  e.,  about  the  earth's  axis  and 
about  the  center  of  low  pressure.  It  is  therefore  very  improper  to  say 
that  the  air  flows  inward  because  of  the  great  observed  barometric 
-4lepression,  or  that  the  presence  or  the  condensation  of  the  aqueous 
Tspor  causes  the  depression.] 

[Buys  Ballot's  law  of  wind  and  pressure,  as  worded  by  Buchan,  is  the 
expression  of  the  concordance  of  two  results,  and  is  not  an  expression 
of  physical  laws  connecting  cause  and  eflect.  It  is  a  rule,  not  a  law. 
The  frequent  mention  of  Buys  Ballot's  law  by  Buchan  and  others, 
especially  English  writers,  long  since  led  the  present  writer  to  look  up 
the  history  and  bibliography  of  this  rule,  and  it  will  perhaps  be  a  mat- 
ter of  surprise  to  many  to  find  that  Buys  Ballot  himself  never  pub- 
lished or  claimed  it  in  anything  like  its  present  form.  It  would  be 
much  more  proper  to  attribute  the  law  as  first  enunciated  by  Buchan 
in  1866  to  Buchan  himself  or  to  the  cyclonologists  Beid,  Piddiugton, 
Bedfield,  &c.,  and  attach  Buys  Ballot's  name  merely  to  his  own  rule, 
namely :  '^  In  Holland,  when  on  any  day  the  barometric  departures 
irom  normal  values  indicate  a  gradient  between  any  two  stations,  then 
within  the  next  twenty-four  hours  the  wind  will  blow  nearly  at  right 
angles  to  that  gradient,  and  from  left  to  right  if  one's  face  be  towards 
the  lower  barometric  reading."] 

In  his  section  on  the  connection  between  steepness  of  barometric 
gradient  and  velocity  of  attending  winds,  Buchan  gives  recent  results 
for  8  A.  M.,  deduced  by  Whipple  from  the  continuous  anemometric 
records  at  Eew  Observatory  for  1875  to  1879,  inclusive,  as  compared 
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witb  tbe  gradients  on  the  morning  weather-maps^f  the  London  Meteor- 
ological Office,  as  shown  in  the  following  table : 


Gradient 

Wind  yelocities  at  Kew. 

Barometrlo  ohftnge  in 
15  nanticid  miles. 

Barometric  diansre  in  1°  of  great 
oircle. 

Mean  of  the  year. 

IncKes, 
0.002 
0.005 

o.oar 

.010 
.012 
.015 
.017 
.020 
.022 
.025 
.027 
.030 

• 

0.008 
.020 
.028 
.040 
.048 
.060 
.068 
.080 
.088 
.100 
.108 
.120 

MUet  per  hour, 

5.0 

7.0 

7.5 

9.2 
11.6 
12.6 
15.0 
16.5 
19.1 
22.0 
22.0 
25.5 

Mean..  .016 

0.064 

14.4 

BelaUf>e  f>elooities  for  the  same  gradient 

October,  November,  December 12.5  miles  per  hoar. 

January,  February,  March 14.8  miles  per  hour. 

April,  May,  June 17.2  miles  per  hour. 

July,  August,  September 12.6  miles  per  hour. 

The  year 16.7  miles  per  hour. 

The  increase  of  velocity  in  April,  May,  and  June,  Buchan  explains  as 
due  to  the  fact  that  the  wind  blows  over  a  surface  warmer  than  itsell 
The  variations  are  precisely  parallel  to  the  diurnal  velocity  of  the  wind 
where  also  the  greatest  velocity  occurs  when  the  air  blows  over  sur- 
faces warmer  than  itself,  ^^  and  the  ascensional  movement  of  the  air 
tends  to  counteract  the  effect  of  frictioir  and  viscosity  between  the  low- 
ermost stratum  of  the  air  and  the  ground.  At  night-time  there  is  a 
deep  descensional  movement,  and  the  friction  between  the  wind  and 
the  surface  of  the  earth  is  thereby  increased."  It  would  seem  that  Bu- 
chan has  here  joined  together  as  cause  and  effect  phenomena  that  are 
only  very  indirectly  related  to  each  other.  We  have  little  or  nothing 
to  substantiate  the  idea  that  gaseous  friction  and  viscosity  diminish 
sensibly  with  rising  temperature.  It  would  seem  much  simpler  to 
adopt  at  once  the  rigorous  demonstration  and  clear  explanation  of 
these  two  phenomena  given  by  Ferrel  and  E5ppen. 

J.  A.  Plumandon,  adjoint  meteorologist  at  the  observatory  of  Puy- 
de-DAme,  has  published  an  excellent  popular  work  on  the  prediction 
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of  weather,  especially  for  central  France,  from  which  we  take  the  fol- 
lowing notes  for  observers  at  isolated  stations : 

The  prediction  of  weather  depends  apon  the  possibility  of  discover- 
ing the  existence,  the  position,  and  the  fatnre  progress  of  areas  of  low 
and  high  barometric  pressure.  The  direction  of  motion  of  the  clouds 
is  the  direction  of  the  trc^e  wind  that  has  important  meteorological  in- 
fluence. The  number  of  days  that  fine  weather  will  last  after  the  baroin- 
eter  has  slowly  risen  is  equal  to  the  number  of  days  that  has  elapsed 
between  the  preceding  bad  weather  and  the  time  of  maximum  pressure* 
The  approach  of  very  violent  storms  is  indicated,  (1)  by  a  very  sudden 
fall  of  barometer  when  the  barometer  is  already  quite  low^  (2)  by  the 
backing  of  winds  and  clo{ids  towards  the  southwest  and  south;*  (3) 
by  the  more  or  less  complete  but  sudden  disappearance  and  reappear- 
ance of  clouds  previously  covering  the  sky;  (4)  by  the  rapidity  with 
which  the  lower  clouds  traverse  the  sky;  (5)  by  the  presence  of  si>ecial 
clouds  of  an  opaline  whiteness  that  form  in  the  region  of  the  sky  from 
which  the  wind  blows. 

Thunder-storms  are  not  local  phenomenon,  as  was  long  supposed. 
They  are  a  consequence  of  the  general  state  of  the  atmosphere;  the 
storm  that  devastates  a  single  county  is  the  result  of  atmospheric  con- 
ditions over  the  area  of  several  states.  ^^  The  study  of  general  depres- 
sions furnishes  one  of  the  best  means  of  predicting  thunder-storms  two 
or  three  days  in  advance.  The  forecast  is  infallible  if  the  approach  of 
one  of  these  depressions  combined  with  the  general  situation  of  the 
atmosphere  gives  rise  in  our  section  to  a  belt  of  almost  uniform  press- 
ure." It  has  been  observed  that  at  every  season  of  the  year  the  sky  as- 
sumes a  stormy  appearance  as  soon  as  the  pressure  becomes  uniform  in 
central  France.  This  uniformity  of  pressure  may  be  considered  as  emi- 
nently proper  for  the  production  of  thunder-storms  in  the  zone  where  it 
manifests  itself  without  the  zone  being  subject  to  the  direct  action  of  a 
center  of  low  pressure.  Thunder-storms  rarely  occur  when  the  barom- 
eter is  high. 

The  approach  of  a  period  of  thunder-storms  is  announced  by  a  fall  of 
the  barometer,  by  copious  dews,  and  by  very  pronounced  maxima  and 
minima  of  temperature.  Cumulus  clouds  do  not  always  bring  storms. 
Often,  on  the  contrary,  they  accompany  a  long  period  of  fine  weather. 
When  this  is  the  case  they  are  less  developed  and  traverse  the  sky  iso- 
lated, like  balls  of  cotton.  They  disappear  after  sanset  to  reappear  on 
the  morrow  at  9  gr  10  o'clock  in  the  ^morning.  If  they  appear  in  the 
evening  after  sundown  it  is  a  sure  indication  that  the  weather  is  about 
to  be  stormy. 

The  torrential  rainfalls  accompany  thunder- storms  or  secondarjr  de- 
pressions that  are  but  slightly  developed.  The  general  rains  of  long 
duration  in  France  are  prodaced  principally  when  a  depression  of  low 
gradient  prevails  or  a  series  of  small  depressions  succeed  each  other 

*  These  direotiona  for  France  wonld  beoome  northeast  and  east  on  oar  Atlantio  ooasi. 
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rapidly.  Bain  may  come  with  any  wind,  bat  principally  with  those  be 
tween  southwest  and  northwest;  for  France  these  are  from  the  ocean, 
bat  for  our  Atlantic  States  the  rain- winds  are  from  northeast  to  soath. 

Fogs  frequently  arise  when  a  warm  current  succeeds  a  cold  carrent 
or  the  reverse.  They  last  longer  in  the  second  case  than  in  the  first 
They  always  accompany  the  zones  of  high  pressure  when  these  zones 
are  narrow  and  elongated  between  two  depressions. 

The  heat  increases  or  the  cold  is  tempered  every  time  the  barometer 
undergoes  a  notable  depression,  for  at  such  times  southerly  winds  pre- 
vail; cold  weather  comes  with  high  barometer  and  the  attending  north- 
erly winds. 

Two  kinds  of  hail  are  to  be  distinguished:  (1)  The  hails  of  winter; 
(2)  the  hails  of  autumn  and  spring.  Disastrous  frosts  coincide  with 
short  periods  of  fine  spring  and  autumn  weather,  and  are  frequently 
produced  by  terrestrial  radiation  alone.  The  frosts  of  autumn  and  spring 
are  easily  foreseen  two  and  even  several  days  in  advance.  They  lore  to 
be  feared,  (1)  after  a  depression  has  passed  over  England  and  France, 
and  (2)  when  a  depression  exists  in  the  Mediterranean  Sea. 

A  remarkable  case  of  nocturnal  radiation  occurred  on  Jnly  29, 1881, 
in  the  middle  of  a  long  period  of  oppressive  heat;  the  temperature  was 
380  centigrade  in  the  sun,  and  fell  daring  the  night  to  2<^.3  centigrade. 
This  redaction  during  clear  nights  has  led  many  to  erroneously  suppose 
that  the  moon  is  the  cause  of  the  frosts,  an  error  that  is  now  happily 
being  rapidly  dissipated. 

in.— APPABATUS  AND  METHODS. 

Hamberg  describes  a  modification  of  Lament's  earth  thermometer 
that  he  uses  in  Sweden,  and  which  for  moderate  depths  may  be  recom- 
mended elsewhere.  The  thermometer  proper  is  enveloped  in  glass  and 
wood  and  muslin  pads,  both  to  protect  it  firom  injury  and  to  cut  off 
rapid  changes  of  temperature.  It  is  let  down  through  a  copper  tube 
into  the  mercory  contained  in  an  iron  cylinder  fastened  at  a  proper 
depth,  and  is  pulled  out,  read  oflF,  and  returned  whenever  an  observi^ 
tion  is  made.    (Z.  0.  O,  M.,  xvii,  116.) 

Sprung  having  devised  a  simple  form  of  self-recording  balance  ba- 
rometer, described  already  in  1876,  has  lately  published  results  of 
actual  records  a«  a  demonstration  of  the  high  degree  of  accuracy  attained 
by  it.  The  formula  of  redaction  for  instrumental  corrections  as  given 
by  Sprung  is  exceedingly  simple.  The  accuracy  claimed  is  expressed 
by  the  "probable  error '^  (or  the  error  whose  size  is  such  that  it  is  equally 
easy  to  make  a  smaller  or  larger  error, — or  one  whose  probability  is 
0.5),  which  is  ±  0.11""*,  as  determined  by  comparative  readings  of  a 
standard  barometer,  but  only  ±  0.07  if  determined  by  independent 
comparative  readings  of  the  barometer  belonging  to  the  barograph 
itself,  a  part  of  the  difference  being  due  to  the  sluggishness  of  the 
latter.    A  peculiarity  of  Sprung's  barograph  is  that  the  special  app» 
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Tatus  for  registration  works  with  perfect  correctness,  and  without  injuri- 
oas  reflex  action  npon  the  accuracy  of  the  barometer  proper ;  it  is  sur- 
prising that  many  pieces  of  self-registering  apparatus  are  still  used  in 
which  this  important  condition  is  neglected. 

The  probable  error  of  the  self-registering  Hasler  barometer  (Wild's), 
at  St  Petersburg,  has  only  lately  and  after  several  years  of  experience 
been  brought  down  from  0.23  in  1871  to  0.085  in  1878,  and  this  by  virtne 
of  many  laborious  computations  and  redactions.  The  probable  error  of 
the  Schreiber  baro-thermograph  is  still  about  0.24.  In  general  the  per- 
formance of  Sprung's  balance  barograph — with  sliding  rod  and  sliding 
weighty  and  invariable  position  of  barometer  tube — has  proved  thoroughly 
satis&ctory,  and  proves  it  to  be  an  exception  to  the  statement  of  Dr. 
Schreiber,  in  December,  1881  (Z.  0.  G.  if.,  XYi,  p.  500),  that  all  other  sys- 
tems of  registration,  except  those  depending  on  the  motions  of  the 
barometer,  are  mere  methods  of  interpolation.  The  insulation  of  the 
recording  and  the  measuring  portions  of  the  apparatus  as  ac^^omplished 
by  Sprung  has  been  applied  by  him  to  thermometers,  rain-gauges,  ftc. 
[Was  it  not  first  applied  to  meteorological  apparatus  by  G.  W.  Hough 
at  Albany,  in  IdftL,  whose  printing  barograph'  and  thermograph  still 
serve  as  the  typical  apparatus,  though  by  no  means  giving  such  accu- 
rate results  as  those  of  Wild,  Schreiber,  and  Sprung.]  (Z.  O.  (7.  Jf., 
xvn,  p.  46.) 

Orova  has  described  a  modification  of  Begnault's  dew-point  hygrom- 
eter, which  promises  to  give  highly  accurate  results.  Orova  draws  the 
air  to  be  examined  into  the  interior  of  a  highly-polished  tube,  whos% 
outer  surface  is  cooled  by  evaporating  ether  or  other  processes,  and 
whose  temperature  can  be  determined  by  a  thermometer  immersed 
therein.  The  dew  is  deposited  on  the  interior  of  the  polished  tube, 
and  its  appearance  and  disappearance  can  be  accurately  deteoted. 
{Z.  O.  O.  JIf.,  xvn,  p.  374.) 

Mignon  and  Benard  describe  a  condensation  hygrometer  so  arranged 
that  all  the  vapor  present  in  the  air  is  precipitated  and  is  collected  in 
a  special  vessel  for  measurement.  Fonvielle  suggests  that  this  instru- 
ment is  especially  adapted  to  collect  for  investigation  the  dust  parti- 
cles swimming  in  the  atmosphere,  and  that  interesting  results  would 
be  obtained  by  such  apparatus  on  balloon  voyages  among  and  above 
the  clouds.    {Z.  0.  O.  M^  xvn,  p.  375.) 

Stellung  and  Wild  have  devised  a  form  of  evaporimeter  which  floats 
in  a  river  or  basin  of  water,  thereby  preserving  the  evaporating  water 
at  the  same  temperature  and  as  nearly  as  possible  under  the  same  con- 
ditions as  the  main  body  of  water  in  the  river  itself.  The  quantity  of 
water  evaporated  is  accurately  measured  to  one-twentieth  of  a  millime- 
ter. When  rain  falls  and  fills  the  evaporating  dish  above  a  certain  level 
the  surplus  is  carried  into  the  interior  of  the  apparatus  and  can  subse- 
quently be  poured  away ;  if  rainfall  is  too  heavy,  in  consequence  of 
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which  the  whole  apparatus  would  Rink  beneath  the  river,  then  it  is  sap- 
ported  by  two  wires.    (Z.  0.  6.  Jf.,  xvii,  p.  367.) 

Th.  Langer  publishes  comparative  observations  with  four  Piche  evap- 
orimeters  exposed  under  various  conditions :  (1)  in  free  sunshine  and 
wind;  (2)  freely  near  a  large  mass  of  water;  (3)  shaded  by  tree  or 
house;  (4)  within  a  shelter.  The  relative  quantities  evaporated  were: 
100,  98.3,  98.5,  and  62.0,  respectively.  Langer  concludes  that  for  the 
sake  of 'uniformity  it  will  be  advisabe  to  use  only  evaporimeters  lo- 
cated within  shelters,  as  thereby  the  variations  due  to  temperature  of 
the  water  in  the  tube  are  greatly  diminished.  [As  the  direct  effect  of 
sunlight  or  solar  heat  upon  the  water  in  Piche^s  tube  can  easily  be  obvi- 
ated by  adapting  a  small  shade,  there  seems  no  reason  why  the  whole 
apparatus  thus  shaded  should  not  be  hung  in  a  free  exposure  to  the 
wind,  whereby  the  above  relative  percentage  of  62  would  undoubtedly 
be  increased.]    {Z.  0.  O.  Jf.,  xvii,  p.  375.) 

Of  all  the  recent  contributions  to  hygrometry,  the  short  memoir  of 
April  8, 1883,  by  Pemter,  <<Psychrometer  Studien"  {Sitamngsberieht  of 
the  Vienna  Academy,  vol.  Lxxxvn,  2  Abtbeilung),  is  so  excellent  a  sum- 
mary of  the  present  state  of  our  knowedge  of  this  subject  that  the  fol- 
lowing historical  and  critical  portions  are  worthy  of  being  reproduced 
in  this  place : 

^^In  recent  times  the  psycbrometer  has  been  again  much  studied, 
since  we  have  endeavored,  both  theoretically  and  experimentally,  to 
arrive  at  a  more  accurate  formula  for  the  computation  of  the  atmos- 
pheric moisture  from  the  psychrometric  data.*  By  the  assistance  of  the 
Boyal  Academy  of  Sciences  of  Vienna  it  was  also  made  possible  for  me 
to  institute  comparisons  of  psychrometers  on  the  Ober  at  an  altitude  of 
2048  meters  above  the  sea-level.  The  apparatus  that  I  applied  to  this 
purpose  were:  (1)  a  Wild's  ventilation  psycbrometer;  (2)  a  Begnault^s 
dew-point  hygrometer;  and  (3)  a  Schwackhofer's  volume  hygrometer.'' 

[As  these  observations  extended  only  over  a  few  weeks,  and  were  con- 
fessedly unsatisfactory,  I  need  give  only  the  following  abstract  of  this 
portion  of  Pemter's  memoir: 

^<  Let  t  =  dry-bulb  temperature  in  Celsius  degrees. 
tf  =  wet-bulb  temperature, 
ft  =  observed  dew-point  temperature. 
p^  =z  true  atmospheric  vapor  tension  corresponding  to  t^ 
Pi  =  the  vapor  tension  corresponding  to  f. 
P  =  atmospheric  pressure  in  m  m." 

*  BiMifordy  Journal  Aaiatio  Society  of  Bengal,  vol.  XLV,  part  vi,  1676. 
Ohistoni,  Memorie  e  Notizie  Meteoiologiana  ItaUana,  anno  1878,  ftoo.  1,  9^  and  & 
Cbiatoni,  Annali  della  Meteorologl,  Part  I,  1680. 
Sworikin,  Bepertoriom  fUr  Meteorologi,  vu,  No.  8,  1881. 
Angot,  Jonmal  do  PhyBiqne,  2d  seriesy  1882,  No.  1,  p.  119. 

Maxwell  and  Stefan,  Zeitacbrifb  d.  Seterreiohischen  Oeaell.  Meteorologie,  bd.  xvx. 
(ICazwelUs  original  stady  it  pabliahed  in  the  Article  Difftision,  Enoyelop«dia  Bii- 
tBaDioa,^9th  ed.,  yoL  vii.) 
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* 

Afisoming  ^  to  be  the  tme  air  temperature  and  the  |>o  to  be  correctly 
given  by  i^  we  have  the  ordinary  psychrometer  formula  of  Aagast — 

|io  =  pi  -  A  (« -  t,)  P,  whence,  ^——^E^^ 

Thirty  observations  of  the  dew-point  and  psychrometer  gave  Pemter 
A  =  0.0010415,  or  considerably  larger  than  as  deduced  firora  observa- 
tions at  low  altitudes.  Pernter  further  considered  that  a  similar  re- 
sult, A  =  0.001284,  deduced  fh)m  eight  observations  with  the  Schwack- 
hofer  hygrometer,  justifies  at  least  the  general  conclusion  that  the 
factor  A  increases  with  diminution  of  pressure.] 

^'  The  object  that  such  comparative  observations  always  have  is  to 
construct  empirically  a  formula  whose  application  to  psychrometric  ob- 
servations will  give  the  tension  of  atmospheric  vapor  with  the  greatest 
attainable  accuracy.  Eegnault,  long  ago,  and  since  him  others,  have 
shown  that  the  theoretical  deduction  of  the  psychrometer  formula  gives 
no  satisfactory  result,  and  thus  it  might  appear  that  one  would  do  best 
to  renounce  the  theory  and  simply  seek  an  empirical  formula  that  shall 
correspond  to  the  results  of  observations.  I,  however,  believe  that  it  is 
precisely  the  theory  of  the  psychrometer  that  gives  the  best  starting- 
points,  in  order,  with  help  of  comparative  observations,  to  arrive  at  a 
satisfactory  formula,  and  I  must  therefore  introduce  some  theoretical 
views. 

^^Vfom  theoretical  considerations  we  possess  two  forms  of  the  psychrom- 
eter formula — ^the  one  deduced  firom  the  convection,  the  other  from  the 
diffusion  and  conduction  theory  of  this  instrument.  It  was  August  who 
first  deduced  his  familiar  formula  from  the  theory  of  convection.  Max- 
well repeats  this  concisely  in  the  following  manner  [see  the  reference  be- 
fore given ;  but  it  should  be  noticed  that  the  following  is  merely  Max- 
well's exx>osition  of  Dr.  Apjohn's  reasoning.  See  Trans.  Boyal  Irish 
Academy^  1834.] 

Let  m  =  the  mass  of  a  quantity  of  atmosphere, 
f  =  temperature        »        »  ». 

Pq  =  true  tension  of  the  aqueous  vapor.  ^ 

P  =  total  barometric  pressure. 
cr  =£  the  density  of  aqueous  vapor  relative  to  air. 
X  =  the  latent  heat  of  evaporation. 
Then  will 

•^m  <r  3=  the  mass  of  the  vapor  in  this  quantity  of  atmosphere. 

Let 

j»i  =  the  vapor  tension  corresponding  to  the  temperature  If 
to  which  the  wet  thermometer  sinks ;  then  will 

{Pi — Pq)  -<p-     =  the  quantity  of  aqueous  vapor  evaporated  fix>m  the  wet 

bulb,  and 
{Pi^P9)  -p-  ^  =  the  quantity  of  heat  necessary  to  such  evaporation. 
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Id  the  condition  of  eqnilibrinm  this  amoant  of  heat  will  be  conveyed 
(to  the  wet  balb)  from  the  quantity  m  of  air  with  specific  heat  S  tiial 
flows  past  the  wet-bulb  thermometer ;  therefore, 

or— 

p„=|,,-^(«-*')  ....    (A) 

In  this  reasoning  a  small  quantity  has  been  neglected,  which,  how- 
ever, as  can  be  easily  shown,  is  entirely  negligible.* 

*  In  respect  to  the  individual  cases  of  deduction  of  this  formula,  as 
given  by  August  himself,  and  by  Belli  {Corw  di  fisiea  esperimentalef 
Chistoni,  Fortnale  psichrometrischej  Zeitsohriftf.  Met.j  xvi,  p.  81),  I  con- 
sider it  important  to  demonstrate  that  with  all  the  accuracy  demanded 
by  August  and  Belli,  the  above  formula,  as  deduced  by  Maxwell,  is 
equally  accurate. 

August  (Pogg.  Ann.j  bd.  v,  p.  77)  considers  that  aqueous  vapor  is  also 
contained  in  the  air  that  is  flowing  to  the  thermometer,  and  he  intro^ 
duces  air  and  vapor  according  to  their  weights  into  the  formula^  IL 
then,  p  is  the  normal  weight  (at  0<^C.,  and  760°™)  of  the  unit  volume  of 
air,  we  have— 

Weight  of  the  dry  air  =  i-_-^  p-_ — - 

760       i  +  at 

Weight  of  the  original  aqueous  vapor  s=  ^^  p  tr  —^ — . 
Weight  of  the  evaporated  aqueous  vapor  =  ^^^~  P  (f 


760    '^     1  +  flrti 

Therefore,  if  the  speciflc  heat  of  aqueous  vapor  under  constant  press- 
ure is  Ic^  the  above  formula  for  the  condition  of  equilibrium  beoome*— 

(P  -J>i)  S  {t  ^1f)  +pf,cflc  (t^f)  =  (pi  ^l^)X4X 

Let  us  assume  ^  =  ^,  as  is  certainly  allowable  [in  the  first  term],  and 
we  have—  • 

||(i-^-(l-*g?))(t-n-lh-j^  .  .  .(B) 

[We  can  estimate  the  accuracy  of  this  approximation  by  the  follow- 
ing considerations]:  in  the  most  unfavorable  cases  ^  may  equal  0.02; 

/^  1  _  ^   j  is  a  constant,  and  equals  —  0.26,  and  therefore  in  the  moBi 
unfavorable  case 


^(^l-ft0  = -0.0052 


or  the  entire  bracket  equals  1.0052,  and  can  therefore  be  pat  at  unity, 
and  the  formula  remains  as  given  in  the  above  text. 

Belli  really  deduced  his  formula  under  the  same  assumptions,  it  is 
tberefore,  a  priori  certain  that  it  will  lead  to  the  same  results ;  since, 
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lu  this  reRsouiug  (of  August,  Apjohu,  and  Maxwell)  uo  attention  has 
'i>een  given  to  the  influence  of  radiation ;  if  one  had  considered  this,  then, 

however,  Ghistoni  ascribes  to  it  high  importance,  I  will  show  that  it  also 
reduces  to  the  formula  given  in  the  text  : 

Belli  starts  with  the  masses  of  air  and  the  vapor*  instead  of  with  the 
weight,  as  did  August  Let  m  be  the  total  mass  of  both;  the  ratio  of 
the  masses  of  air  and  aqueous  vapor  is  as  P— po  tojpb^r  so  that  the  mass 
of  the  air  is 

w»(P-j)o) 
and  the  mass  of  the  vapor  is 

P— Po  +  PoO* 
and  the  sum  of  both  is  m.    When  the  air  has  cooled  to  if^  and  becomes 
satorated  with  vapor,  then  the  new  vapor-mass  j»i  is  to  the  mass  of  aiir 
which  has  remained  unchanged,  and  is  still 

iit(P~j?o) 
P— Po  +  l^oO' 

as  Pi  (f  is  to  P  —  pt :  whence 

mp,(r P-po 

^      P-Po+Po<r-F::^i 
and  therefore  the  mass  of  the  newly  developed  vapor  is 

m 


C^"  -") ' 


P-Po  +  Po<r 

we  have,  therefore,  as  the  equation  for  the  permanent  maintenance  of 
this  condition 

(^J^'Pi  -Po)A(r  =  [(P  -po)  S  +po  (T fc]  ( t  -  t') 


or 


P^,.-^=|^8[.-^(l^)]„-0....(e,. 

Since,  now,  ^ — ^",  is  only  a  little  larger  than  unity  and  is  in  the  most 
P— Pi 

unfavorable  case  1.01,  and  since  the  expression 

is  also,  as  before  shown,  only  a  little  greater  than  unity,  we  can,  there- 
fore, certainly  replace  each  by  1  considering  that  in  the  result  for  po  the 
hundredth  part  can  never  be  exact  and  is  not  even  necessary,  and  thus 
there  remains  again  the  expression  given  above  in  the  text. 

I  have  not  disdained  this  presentation,  trivial  as  it  may  seem,  because 
it  frequently  seems  as  though  a  psychrometer  formula  is  considered  as 
better  the  more  complicated  it  is,  and  especially  because  Ghistoni  only 
recently  (see  his  treatise  above  cited)  has  claimed  for  the  formula  of 
Belli  an  advantage  over  that  of  August,  and  declared  it  as  the  best  that 
at  present  exists. 

The  formula  of  August,  as  well  as  that  of  Belli,  are  both  based  on  the 
consideration  of  convection,  and  by  omitting  the  radiation  give  abso- 
lutely the  same  result.  Therefore,  theoretical  considerations  will  not 
prove  the  more  complicated  formula  to  be  the  more  accurate, 

H.  Mis.  69 33 


or, 


^•=^*-77L  +HSJ^*"*^' ^ 

[This  is,  therefore,  the  Pernter-Maxwell  formula,  in  which  convection 
and  radiation  are  both  considered.] 

The  deduction  of  psychrometei^  formulsB  under  the  assumption  of 
perfectly  calm  air  {%.  e.y  neglecting  convection  and  considering  only 
radiation,  conduction,  and  diffusion)  has  been  completely  given  by 
Maxwell,*  and  Stefon,f  and  they  have  arrived  at  the  following  expres- 
sions, respectively: 

Maxwell,    .    .    .    i^.=ih-^(i^  +  |i)  (*-*') (B) 

Stefan, l>o=|>i— ^-(K+Rr)  (/— t') (F) 

which  latter  becomes  the  same  as  the  former  if  we  put  K'  =  ~q,  1. 1^ 

Maxwell-Stefan,    .    .    .    Po=l>i-^r§4-'^^  C^-^') (G) 

In  these  equations  we  have  [assumed  the  thermometer  bulbs  to  be 
spherical  and  of  radius  r,  and]  put 

p  =  the  normal  weight  of  the  unit  of  volume  of  the  air; 

K  =  the  coefficient  of  conduction  of  the  air ; 

D  s  the  coefficient  of  diffusion  of  aqueous  vapor  in  the  air 

Since,  now,  K'  =  -^  =  0.18,  according  to  the  experiments  and  com- 
putations of  Stefan,  and  D  is  also  =a  0.18,  according  to  the  statement  of 
Stefan,  therefore  the  formula  deduced  for  quiescent  air  acquires  the 
same  form,  i.  «., 

T>C1    y'  H«*  \ 

P^^P^-J^{}  +  ■^){*-i') (H) 

as  that  deduced  from  the  convection  theory .(    This  must  arouse  sns* 

*  See  Enoffchpadia  Britannicaf  9th  edition,  Vol.  vn,  Arc.  Diffasion,  London,  1878,  aiM|  ^ 

-  •   ^«^i. /Br  ifefeoro/o^ie,  XVI,  p.  177. 
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picions  against  the  derivation  from  the  convection  theory, for  the  deriva- 
tion for  quiescent  air  is  certainly  free  from  all  objection.*  In  fact  an 
hypothesis  ^as  made  in  the  assumption  of  the  convection  theory  that 
certainly  is  not  proper,  namely,  that  the  arriving  air  in  the  instant  of 
its  passing  by  gives  ap  the  whole  quantity  of  heat  mS  {t^V)  that  is  to 
say  that  it  is  cooled  through  the  whole  interval  t-^t'}  with  this  also 

diffusion  is  represented  (see  Stefan,  Sitzvngsherichty  Vienna  Academy, 
vol.  Lxvni,  page  385)  by  the  formula : 


where 


^1  *i  =  —  -Z  —  A„  pi  p^  (1*1  —  1*1,) 

ov 

Pi  =  the  density  of  molecules  of  aqueous  vapor; 

t«i  =  the  velocity  of  molecules  of  i^queous  vapor; ' 

P2  and  U2,  the  same  data  for  the  air ; 

c  is  the  acceleration,  which  =  0  under  the  present  assumed 

state  of  equilibrium ;  so  also  in  this  case  is  the  evaporation, 

or  fi2=0.    Therefore,  we  have 

dpi 

^  +  Ai2  Pi  ^8  «1  =  0 

Since,  now,  /», :  iJ,  =  p^  T© :  poT,  where  d^  is  the  normal  density,  forp©  = 
760"",  therefore,  multiplying  and  dividing  by  ^i,  we  have 


dpi  Ai2  To  d2  ^i  Pj 


fv    =■"       Tpo        d,   P^^^ 


JBut  |i2  =  P  —  j>i ;  furthermore,  pi  i*i  is  the  quantity  of  evaporation  for 
the  unit  of  surfivce ;  for  the  spherical  bulb  of  the  psychropieter,  there- 
Fore,  this  quantity  is  Q  =  4^  r*  />i  u.    Therefore,  if  we  put 


have 


and  after  integration 


or 


l_A^^ToMi 
D""      T^o 


1      dp^  Q 


iogE-&=_Q 

Q=r4irr^^^(Pi-l\,) 


/jftT  T 

whence,  evidently,  D  =  .     >  >  w-  »    Since j>o  =  760  and  7--  can  be  put 

=  1  for  the  temperatures  occurring  in  psychrometer  observations,  there- 
fore D  IS  nearly  constant. 

'[Even  this  derivation,  bowerer,  implies  certain  assumptions  that  need  farther  in- 
vestigation.—C.  A.] 
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falls  the  further  hypothesis  that  as  mach  vapor  is  developed  as  is  nec- 
essary to  the  saturation  of  the  air  at  if  degrees.  Both  of  these  condi- 
tions are  only  approximately  fulfilled.  It  is,  therefore,  certain  that  the 
convection  theory  affords  only  an  approximate  formnla. 

Therefore,  we  abide  by  the  hypothesis  of  perfectly  quiescent  air;  for 
which  case  the  Maxwell  Stefan  formula  (F  or  G)  holds  good  with  per- 
fect exactness.    If  for  this  hypothesis  we  compute  the  factor. 


^=Dti^+«'>^P 


assuming  spherical  thermometer  bulbs,  we  obtain  for  the*  first  part 
.  ^=0.000030:  and  if  we  put  B=0.000097«  according  to  StefWy  and 

ijAffp 

take  r=0.57  centimeters,  whence 

BrsiO.000055 
the  second  part  becomes 

^^=0.000630 

whence  A=:0.001260. 

In  fact,  Regnault  found  A =0.001280  from  observation  in  perfectly 
quiet  air  in  a  small  closed  room  (Pogg.  Annalenj  Lxxxvni,  p.  428),  and 
Sworikin  (Wild's  Repertorium,  vii.  No.  8,  p.  17)  finds  Irom  0.001100  to 
0.001500  for  quiet  air,  therefore  again  on  the  average  0.001300. 

But  in  fact  we  almost  never  have  to  do  with  perfectly  quiet  air,  and 
even  because  of  the  cooling  of  the  air  close  to  the  wet  thermometer  a 
convection  is  jilways  present  there.  If  one  would  obtain  resultA  to  an j 
extent  consistent  with  themselves  he  must,  since  convection  is  unavoid- 
able, provide  for  one  that  will  assure  a  permanently  uniform  movement 
of  the  air.    This  is  attained  by  means  of  the  ventilation-psychrometer- 

If,  therefore,  we  begin  with  assuming  a  ventilated  psychrometer,  and 
therefore  strong  convection,  we  have  no  theoretical  formula  for  this  case. 
We  can,  however,  attempt  to  adapt  the  formula  for  quiescent  air  to  the 
case  of  ventilation. 

Stefan  {Zeit  /.  MetyXYi^  p.  181)  has  remarked  that  in  the  .formula 

[G]  for  quiescent  air  it  can  be  assumed  that  the  introduction  of  convec* 

K 
tion  simply  causes  K  and  D  to  increase  uniformly;  therefore,  y.  will  re- 
main very  nearly  constant.    This  being  assumed,  it  is  plain  that  for 
increasing  values  of  D  the  second  part  ^^3— -  ^^  ^^'^  factor  will  therefore 

become  smaller.  Herein  we  find  a  reason  why  the  theoretical  value  of 
the  whole  factor  A  is  not  attained  in  the  comparisons  of  the  ventilation 
psychrometer.  In  fact  the  value  empirically  determined  for  a  baroinetric 
pressure  of  760°'°>  is  almost  exactly  0.000800  on  the  average  of  the  varioiui 
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trials.*  SIdco  now  the  factor  A  consfstfl  of  the  constant  invariable 
part  .prY— J  and  the  variable  part  ^^-—  we  can,  since  «^  =  1  write  the 
formnia  thas  (see  the  formula  H) : 

^=p.-P|[i+-Ky(*-n  ......  (I) 

where  a  denotes  a  new  constant  that  under  the  assumption  of  a  uniform 
ventilation  and  constant  barometric  pressure  should  be  invariable. 

From  this  we  see  that  the  term  depending  on  radiation  can  indeed 
be  diminished  by  ventilatiou,  but  certain'y  not  so  much  that  it  can 
l>e  wholly  neglected. 

It  will  not  be  superHuous  at  this  place  to  indicate  ho'v  very  erroneous 
it  ha8  been  to  neglect  the  influence  of  radiation  in  the  deduction  of  the 
psychrometer  formula.  In  fact  it  proves  to  be  for  still  air  quite  as 
large  as  the  theoretical  factor  in  August's  formula,  if  one  assumes  a 
spherical  thermometer  bulb  of  0.57  centimeters  radius,  as  is  the  case  at 
the  observing  stations  of  the  Vienna  K.  K.  Central  Institute  for  Meteor- 
ology and  Terrestrial  Magnetism. 

If  we  would  possess  a  uniform  formula  for  all  the  various  ther- 
mometers, we  must  seek  a  method  of  carrying  out  the  suggestion  of 
Kamtz.t  He  remarks,  *^  As  a  pendulum  occupies  only  approximately 
equal  times  for  a  vibration  over  large  and  small  arcs,  equally  so  differ- 
ent thermometers  give  only  approximately  equal  results.  As  with  the 
pendulum  the  arcs  must  all  be  reduced  to  one  of  infinitely  small  ampli- 
tude, so  with  the  thermometer  we  must  undertake  a  reduction  to  an 
infiuitely  small  one."  ^ 

We  can,  however,  in  usiug  the  ventilationpsyohrometer,  consider 
this  reduction  as  already  partly  made,  since  in  that  instrument  the  term 
that  contains  the  influence  of  radiation  is  materially  diminished. 

A  further  influence  that  has  not  at  all  been  considered  in  the  formula, 
is  that  of  the  muslin  cover  of  the  wetbulb  thermometer,  in  the  de- 
duction of  the  formula  no  consideration  was  given  to  this.  Now,  Kamtz 
(being  made  observant  by  reason  of  the  frequent  cases  that  he  had 
occiision  to  observe!  where  the  wet  thermometer  stood  sometimes  as 
high,  and  sometimes  higher  than  the  dry,  when  a  comparison  with  the 
hair  hygrometer  showed  the  air  to  be  not  saturated  with  vapor)  has  in- 
vestigated the  cause  of  the  phenomenon,  and  found  it  in  the  muslin 
covering  of  the  wet  thermometer.  According  to  his  experiments,  at  low 
temperature  the  wet  thermometer  stood  too  high  by  0.4(>o  G. 


*  This  is  the  value  that  Re^rnault  gave  as  long  ago  as  lti45.  The  form  of  the  psy- 
chrometer formula,  as  it  has  siuce  then  been  almost  universaUy  adopted,  contains 
this  value ;  it  reads 

tKant2  Reperiorium  fUr  Metearologief  bd.  ii,  p.  56. 
t  Kantz  Bepertorium,  bd.  Ii,  p.  54. 
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If  this  is  an  influence  of  radiation,  as  nndonbtedly  it  is  with  dry  mas- 
liu,  the  consequence  would  be  that  this  influence  would  increase 
with  increasing  difierence  {t^f).  But  the  fact  is  that  this  influence 
disappears  in  psychrometer  comparisons  more  and  more  in  proportion 
as  (t'-i')  increases  at  least  with  the  air  in  motion.  This  behavior  de< 
roands  still  more  thorough  investigation.  I  will,  however,  now  mention 
that  I  consider  this  phenomenon  as  attributable  to  a '^sluggishness " 
of  the  wet  bnlb  in  the  neighborhood  of  the  point  of  atmospheric  satu- 
ration, so  that  with  very  damp  air  the  evaporation  does  not  proceed 
fast  enough  in  proportion  to  the  passing  current  of  air.  The  experi- 
ments also  confirm  this  view.*  If  one  would  in  the  formula  take  ac- 
count of  this  '^ sluggishness"  of  the  psychrometer,  then  a  correction  to 
the  psychrometer  differences  t—f  can  be  so  applied  that  it  shall  be  a 
maximum  for  ^— f =0  and  be  inversely  proportional  to  this  difference. 
If  we  call  V  the  maximum  value,  then  this  correction  will  in  general  be 

^        ;  if,  with  Klimtz,  we  take  17=0^.5  centigrade,  then  will  this 


correction  have  a  sensible  influence  only  up  to  a  depression  (t— f/)  of  0^ 
C,  in  fact  only  up  to  those  of  6°  C. 

I  have  applied  this  correction  to  my  observations  and  obtain,  then,  on 
the  average  A=0.00094d  instead  of  0.0010415.  [Pernter  here  alludes  to 
his  thirty  observations  of  dry  and  wet  bulbs  and  dew-point  on  the  sum- 
mit of  the  Obir,  spoken  of  in  the  first  part  of  this  paper.  In  these  obser- 
vations f— t'  ranged  from  3^.6  C.  to  0^.5  C,  and  its  values,  correct-ed  by 
this  new  formula  for  sluggishness,  ranged  from  .'P.7  C.  to  0^.8  C] 

Tbere  remains  now  only  an  investigation  of  the  constant  a  in  our 
psychrometer  formula.    The  psychrometer  factor  is  [see  (E)  and  (I)]  " 

,_S  TK'       Er    1 


If  the  air  is  motionless,  then  will  d=l.  For  a  definite  velocity  of  venti- 
lation and  equal  air-pressures  a  increases  to  a  value  that  is  constant  under 
these  conditions.  If  however  the  rate  of  ventilation  remains  the  same 
and  the  barometric  pressure  varies,  then  we  must  investigate  whether  or 
not  a  depends  on  the  pressure  of  the  air.    This  we  attain  in  the  follow- 

ing  way ;  for  absolute  calm  at  both  high  and  low  pressures  ^  is  equal 

to  unity.  In  the  change  from  calm  to  constant  rate  of  ventilation  K' 
and  D  increase  uniformly  (at  least  very  nearly  so)  whether  the  change 
goes  on  at  high  or  low  pressures;  dK'  will  always  remain  equal  to  aD. 
Undoubtedly,  however,  oK*  will  not  be  so  large  at  low  as  at  high  press- 
ure, since  certainly  in  the  latter  case  the  mass  of  the  arriving  air  is 

'"■'-•  ■  — 

*WiillDer  and  Grotriau  found  that  fluids  in  the  neis^hborhood  of  their  points  of 
saturation  almost  entirely  cease  to  evaporate,  and  that  even  when  qnite  far  from  it, 
l)etween  glass  rods  (e.  g.,  drops  of  water),  dissipate  only  very  slowly  and  with  diffi- 
culty, and  this  certainly  also  applies  to  the  meshes  of  muslin.  (See  Wiedemann, 
Annalen,  xi,  p.  553  to  555 ;  also  Macaluo,  Qrimaldi,  Gtuetta  Ckimica  Italiatuty  vol.  xu. 
1681.) 
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greater  than  in  the  former.  Therefore,  also,  dD  will  be  larger  for  high 
than  for  low  pressures ;  that  is  to  say,  a  must  be  greater  for  high  press- 
ures than  for  low. 

Rr 
But  from  this  it  follows  that  — =r— ^  is  smaller  for  high  and  greater 

a  Dp8 
for  low  pressures;  that  therefore  A  increases  with  altitude  above  the 
ocean  surface.    And  this  is  precisely  what  my  observations  give  for  the 
summit  of  the  Obir. 

According  to  the  preceding,  it  is  to  be  expected  that  a  stands  in  a 
simple  direct  ratio  to  the  air-pressure,  so  that  if  ai   is  it^  value  for 

P 

760"",  then  for  any  other  pressure  a  =  ^^  a^ 

For  the  iuvestigation  of  this  dependence  there  are  some  experiments 
at  my  disposal.  Chistoni,  Angot,  and  Blanford  (see  the  previous  refer- 
ences) have  submitted  a  large  quantity  of  material  for  high  pressures.* 

I  have  taken  the  mean  of  their  determinations,  and  find  for  A  the  fol- 
lowing values : 

Blanford    0.000827 

Angot  .000851 

Chistoni       .000851 


Mean      0.000843 
Since  these  comparisons,  especially  those  of  Blanford,  were  made 
with  large  differences  (<— t'),  I  have  not  considered  it  necessary  to  apply 
the  correction 

V 

t—t'+l 
Since  now  fthe  preceding  formula  and  reasonings  give] 

A=0.000630+^!5??*?? 

a 

where  I  have  assumed  for  Br  a  mean  value  of  0.000055  [which,  as  before 

shown,  is  especially  applicable  to  the  thermometers  of  the  Austrian 

observers],  it  follows  that  for  the  above  three  series  of  observations 

01=3.0. 

0.000630  "I 

'   •    ^      0.0008 13 -0.000630 J 

My  own  comparisons  on  the  summit  of  the  Obir,  after  applying  the 

At 

correction  -; — -  give  A=0.000943,  whence  02=2.0.    If  a'  is  smaller 

t — v-^l 

in  the  ratio  of  the  diminution  of  pressure,  then  shouH  this  latter  have 

595 
given  03=3.0  -.-.  =2.3  and  A  would  have  been  found  0.000904  instead 

of  0.000943. 

'Since  Regnault's  time  the  factor  0.000300  has  been  generally  retained.  Still,  all 
later  investigators  haviQ  from  their  comparisons  deduced  even  larger  factors.  Only 
Sworikin  finds  0.0C0725  and  Mac^  de  L6plnay  with  a  swing-thermometer  (thermo- 
metre  i  fronde)  even  0.000693.  This  latter  determiuation  seems  to  differ  too  far  from 
the  others,  especiaUy  the  long  series  of  Chistoni  and  Angot,  for  me  to  consider  it  quite 
reliable. 


[■ 
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Now  it  seems  to  me  that,  considering  the  difference  of  the  ther- 
mometers and  ventilators  employed,  this  difference  is  easily  to  be  ex- 
plained, and  although  still  farther  experiments  remain  to  be  made  in 
this  direction,  they  can  only  in  substance  confirm  this  result 

I  will  now  briefly  collect  the  results  of  the  investigation : 

(1.)  The  derivation  of  the  psychrometer  formula  nnder  this  assumption 
of  the  existence  of  convection  leads  to  no  result,*  since  the  hypothesis 
that  the  air  flowing  past  is  cooled  from  ttot'hy  contact  with  the  ther- 
mometer bulb  does  not  agree  with  the  facts. 

(2.)  The  derivation  of  the  psychrometer  formula  of  Maxwell  and  Stefan 
for  absolutely  motionless  air  is  perfectly  exact  for  this  condition.  If 
we  endeavor  to  introduce  into  the  formula  a  modification,  in  order  that  it 
may  also  hold  good  for  moving  air,  then  it  undoubtedly  loses  its  precision 
but  does  give  a  very  approximately  correct  expression,  that  when  we 
consider  the  sluggishness  of  the  psychrometer  in  the  neighborhood  of 
saturation,  reads  as  follows : 

or  if  we  put  v  =  0^.5  G.  and  insert  the  other  numerical  values  [as  given 
above,  assuming  r  =  0.57  centimeters],  we  have: 

(3.)  The  term  dependiug  on  radiation  does  not  disappear  even  for 
rapidly-moving  air.  For  absolutely  calm  air  it  is,  indeed  (for  bulbs  of 
the  radius  0.57''°'),  quite  as  great  as  that  depending  on  conduction. 

(4.)  For  equal  wind  velocities  and  barometric  pressures  the  constant 

a  is  invariable.    Assuming  equal  velocities,  it  is  smaller  with  lower 

p 

pressures  and  most  probably  in  the  ratio  -^^.    The  maximum  value  of 

a  for  pressures  of  about  760°'°'  results  from  observations  as  Oi  =  3.0; 
therefore,  in  general, 

a=3.0  i^ 

This  value,  introduced  in  the  above  formula,  gives 

r     760 1  r  0.5    n 

i^o=i>i-P  0.000630  [i-fg^]  |^(t^n  +  (^^r^^jj 

or  for  stations  at  low  levels 

|,o=i>i -0-000843  [{«  -  <0+(^_^/'^^,i]  P 

This  simple  formula,  as  has  been  above  shown,  should  not  be  made 
more  complicated  by  giving  the  factor  A  some  other  form,  since  in  no 
case  will  a  greater  accuracy  be  thereby  attained. 

*  If  we  abstain  Arom  considering  as  an  important  expression  the  second  term  within 
the  brackets  in  the  convection  formula  (D),  and  seek  only  to  find  for  m  a  numerical 
value  that  corresponds  to  the  observations,  we  find  iii=78.0  for  barometric  pressure 
760™™,  to  which  (since  m  indicates  the  mass  of  air)  it  is  difficult  to  attach  any  intelU- 
gible  idea. 
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(5.)  From  all  this  it  resalts,  however,  that  we  have  little  or  no  pros- 
jieet  of  attaiuing  to  an  exact  psychrometer  formula^  and  therefore  need 
iiot  expect  to  obtain  the  vapor  tension  accurate  to  0.1°™  by  means  of 
the  psychrometer.    (Peruter,  Fsyohrameter  tStudien.) 

Wild,  in  some  remarks  upon  the  establishment  of  anemometers,  op- 
poses the  statement  of  Dr.  Schreiber  that  the  sel^recording  Bobinson 
anemometer  is  better  adapted  than  Wild's  tablet  anemometer  by  the 
atatement  of  his  own  convictions  that  the  latter  is  not  only  much  more 
convenient  but  also  more  accurate ;  in  this  last  particular  his  anemo- 
meter seems  to  have  exceeded  Wild's  expectations,  his  original  idea 
having  been  merely  to  devise  an  instrument  that  should  be  more  con- 
venient and  simple,  and  therefore  adapted  for  the  use  of  numerous 
stations.  In  simplicity  and  cheapness  the  tablet  anemometer  apparently 
cannot  be  excelled.  Wild's  experience  in  northern  regions  shows  that 
the  self-recording  llobinson  anemometer  cannot  be  kept  in  continuous 
operation  owing  to  the  cold,  the  snow,  and  frost-work,  and  that  it  is  only 
practicable  to  use  it  at  second-class  stations  when  the  observers  are 
thoroughly  drilled  as  at  the  Army  Signal  Office.  With  regard  to  the 
Hagemann  aspiration-anemometer,  especially  as  made  by  Kyrop,  in 
Copenhagen,  he  finds  that  it  is  simple,  easy  to  use,  convenient,  and 
accurate  to  read,  even  at  night  time,  since  the  dial  can  be  placed  within 
the  building  while  the  conical  point  is  established  above  the  roof;  the 
price  of  this  apparatus  is  twice  that  of  the  tablet  anemometer,  and  this 
alone  is  an  objection  to  its  general  introduction.    {Z.  0. 0.  i¥.,  xvn,  p.  211.) 

H.  Louis  F.  Melsens  presented  to  the  Congress  of  Electricians  a 
memoir,  on  the  lightning  conductor  and  its  history  since  the  days  of 
Benjamin  Franklin.  The  two  principal  forms  of  protection  against  light- 
ning are,  first,  that  of  Gay  Lussac,  who  advocate;^  a  small  number  of 
conductors  having  large  sections  and  raised  to  great  altitudes;  and, 
second,  the  system  of  Melsens,  who  advocates  the  employment  of  nu* 
merous  conductors  having  small  sections  and  numerous  points  not 
greatly  elevated,  the  whole  forming  a  sort  of  wire  cage.  He  elaborates 
in  full  the  scientific  reasons  that  have  led  to  these  two  forms  of  the 
original  lightning  conductor  of  Benjamin  Franklin.  {Z.  0.  O,  If.,  xvii, 
p.  49.) 

Dr.  K.  Weirauch  contributes  formulae  and  methods  for  the  convenient 
application  of  Bessel's  sine  and  cosine  formula  to  meteorological  obser- 
vations in  hopes  that  from  numerous  such  applications  one  may  derive 
values  of  the  constants  for  many  localities  by  the  study  of  which  latter 
Airther  progress  may  be  made  in  climatology.  He  gives  four  methods 
for  the  determination  of  these  constants  from  equidistant  phases,  namely, 
interpolation  by  differences  (two  methods),  parabolic  interpolations, 
goniometric  interpolations.  The  differences  between  the  results  of  these 
four  methods  are  slight  but  important;  the  last  two  are  rigorous  and 
preferable.    (Z.  0.  O.  Jf.,  xviii,  p.  20.) 
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IV. — CONSTITUTION  AND  PROPERTIES  OF  THE  ATMOSPHERE. 

Prof.  G.  A.  Yogler,  of  Bonn,  reviews  the  question  of  the  variations 
of  the  amount  of  oxygen  in  the  atmosphere.  His  own  views  differ  so 
radically  from  Morley,  and  are  so  important  in  connection  with  many 
climatological  questions,  especially  the  formula  of  barometric  hypsome- 
try,  that  further  investigations  and  observations  are  necessary;  the 
question  must  still  be  Considered  as  undecided  as  to  whether  the  varia- 
tions of  oxygen  may  not  explain  the  formation  of  barometric  maxima, 
the  cooling  of  the  lower  strata,  and  the  variations  in  the  coefficient  of  the 
hypsometric  formula,  and  it  is  too  early  as  yet  to  hope  for  a  decision. 
(Z.  0.  Q.  M.J  XVII,  p.  175.) 

Hill  has  used  the  observations  of  Hennessey,  Cole,  and  Hodgkinson 
in  India  towards  answering  the  question  what  gaseous  constituent  of 
the  atmosphere  it  is  that  absorbs  the  solar  heat  He  concludes  to  at. 
tribute  this  to  the  aqueous  vapor.    (Z.  0.  O.  M.y  xvii,  334.) 

Hill  has  attempted  to  deduce  the  relative  absorption  of  heat  by 
aqueous  vapor  and  by  dry  air  from  observations  in  India;  he  concludes 
the  former  to  be  764  times  greater  than  the  latter,  bat  the  observations 
appear  to  us  scarcely  sufficient  to  establish  this  result  (Z.  0.  O.  M.j 
XVII,  p.  48.) 

Hennessey  has  published  in  fall  the  actinic  observations  of  October 
and  November,  1879,  from  which  the  above  results  are  deduced  by  Hill. 
Tbe  sky  was  generally  covered  with  thin  haze  or  dust,  which  must  have 
greatly  affected  the  results.    (Z.  0.  O  Jlf.,  xviii,  p.  80.) 

H.  Miintz  and  E.  Aubin  during  a  visit  to  the  summit  of  the  Pic  du 
Midi  have  investigated  the  quantity  of  nitric  acid  contained  in  the 
water  and  snow  at  that  height.  Both  the  methods  of  Boussingault  and 
Schlosing  were  employed.  These  observations  determine  the  location 
in  the  atmosphere  where  nitric  acid  is  formed,  and  that,  in  accordance 
with  the  views  of  Boussingault,  the  nitrate  of  ammonia  does  not  exist 
in  the  atmosphere  in  a  gaseous  condition,  for  if  it  did  it  would  be  dis- 
tributed uniformly  in  the  atmosphere  precisely  as  are  its  components, 
nitric  acid  and  ammonia.    (Z.  0.  O.  M.^  xviii,  p.  71.) 

V. — SOLAR  RADIATION;    TERRESTRIAL  TEMPERATURE. 

Pemter  gives  an  exhaustive  summary  of  the  record  of  tlie  Campbell- 
Stokes  sunshine  records  at  Vienna  for  1881.  The  total  number  of  hours 
of  full  sunshine  was  1676.3,  or  37  per  cent,  of  the  4472*that  was  possible 
for  absolutely  clear  weather.  During  the  winter  the  greatest  durati<Ni 
occurred  at  noon,  but  during  the  summer  at  11  a.  m.  and  2  p.  m.,  simi- 
larly as  in  1880,  owing  to  the  cloudiness  at  1  p.  m.  During  ^e  summer 
the  total  sunshine  in  the  morning  hours  exceeds  that  of  the  afternoon, 
but  during  the  winter  the  reverse  takes  place;  this  is  contrary  to  the 
experience  of  1880.  Among  the  totals  for  each  month  July  has  the 
maximum,  290.5  hours,  or  60  per  cent,  of  all  that  was  possible,  and  Oc- 
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tober  the  minimam,  34.4  hoars,  or  10  per  cent,  of  the  possible  total.    The 
mean  cloudiness  for  three  observations  daily,  at  7  A.  m.,  2  p.  m.,  and . 
9  p.  M.,  gives  figures  clpsely  following  the  reciprocals  of  the  percentages 
of  sanshine.    (Z.  0.  O.  M.y  xvii,  p.  100.) 

Prof.  J.  Liznar  has  investigated  the  relation  between  the  eleven-year 
san-spot  period  and  the  daily  and  annual  variations  of  terrestrial  tem- 
perature. For  the  daily  variation  he  studies  observations  at  thirteen 
statioua,  and  finds  that  a  tnaximum  of  sun-spots  corresponds  to  a  min- 
imam  of  daily  variations,  but  the  latter  occurs  about  two  years  earlier 
than  the  former,  a  result  agreeing  with  the  similar  variation  in  mean 
annual  temperatures  discovered  by  Koppeu.  Liznar  has  also  studied 
the  annual  temperature  variations,  by  means  of  three  long  series  of  ob- 
servations extending  from  1699  to  1873;  he  finds  a  close  agreement 
between  these  and  the  maxima  and  minima  of  sun-spots  from  1698  to 
1750;  but  for  the  succeeding  60  years,  like  all  previous  similar  investi- 
gations, these  relations  are  disturbed  and  even  completely  inverted,  the 
maxima  of  sun-spots  now  corresponding  to  minima  in  place  of  maxima 
of  temperature.  The  relation  between  sun-spots  and  temperature  is 
therefore  still  entirely  unknown.    (Z.  0.  O.  M.j  xvii,  p.  495.) 

6.  von  Bognslawski  gives  a  summary  of  Hann's  memoir  on  the  tem- 
perature of  the  southern  hemisphere.  The  latter  has  careftilly  combined 
a  number  of  recent  observations,  and  has  deduced  a  general  formula 
fo.'  the  temperature  of  southern  latitudes  apparently  somewhat  more 
reliable  than  those  of  Dove  (1852),  Hopkins  (1852),  Forbes  (1859),  Sar- 
torius  von  Waltershausen  (1865),  and  Ferrel  (1871).  He  arrives  at  thi^ 
f  1  lowing  formula  for  the  mean  annual  temperature  at  any  degree  of 
sout  hern  latitude : 

T^  =  26.00  4. 6.940  siuf^  -  45.280  gin V 

According  to  this  formula  the  southern  hemisphere  is  warmer  than 
the  northern  for  all  latitudes  higher  than  45o,  the  difference  amounting 
to  l^o  At  parallel  60  S.  latitude.  Forbes  had  arrived  at  exactly  the 
same  result,  namely,  42^o.    (^z.  O.  O.  M.,  xvii,  p.  410.) 

Bilwiller  notes  that  the  severest  cold  weather  in  Switzerland  always 
occurs  when  snow  covers  the  ground;  and  that  although  the  descending 
currents  of  air  in  anticyclones  are  visibly  warming  the  air,  yet  at  the 
ground  severe  cold  is  observed.  ''The  influence  of  the  snow  on  the 
temperature  of  the  lower  air  lies  in  the  fkct  that  as  a  poor  conductor  of 
heat  it  breaks  the  connection  between  the  earth  and  the  air.  The  tem- 
perature changes  at  slight  depths  below  the  earth  are  f  r  smaller  and 
slower  than  on  the  surface.  In  December  the  earth  is  deciJeilly  warmer 
than  the  air  which  is  thus  warmed  from  below.  If  snow  lies  on  the 
ground  it  cuts  off  this  supply  of  heat  from  the  air.  The  surface  of  the 
snow  cools  very  rapidly  by  radiation  under  a  clear  sky,  and  this  loss  of 
heat  ^'s  communicated  directly  to  the  air,  but  only  very  slowly  to  ihe 
earth.  If  the  snow  covering  is  wanting,  an  exchange  of  heat  occurs 
betwe(*n  air  and  earth,  preventing  such  a  very  low  temperature  in  the 
lower-air  stratum."    {Z.  0.  O.  IT.,  xvu,  p.  98.) 
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[As  this  is  a  matter  that  in  1871  and  1872  became  to  the  writer  very 
important  in  his  daily  weather  predictions,  it  is  allowable  to  remnrk 
that  the  amount  of  heat  given  np  by  the  upper  layer  of  the  soil  or  rock 
to  the  air  or  snow  seemed  to  him  very  small  and  hardly  worth  men- 
tioning in  the  above  explanation;  it  rarely  amounts  to  enough  to 
cause  the  melting  of  an  inch  of  snowfall  into  a  tenth  inch  of  water. 
The  special  low  night  temperature  over  snow  and  ice  should  be 
wholly  attributed  to  the  clear,  dry  air,  free  from  slightest  base  or 
dust,  which  allows  freer  radiation,  and  to  the  exceptionally  large  ra- 
diating power  of  snow  and  ice  for  the  red  and  ultra  red  or  heat  rays. 
The  low  temperature  during  sunshine  is  due  to  the  fact  that  solar  heat 
is  consumed  in  melting  ice  (latent  heat  of  liquefaction  79.)  insteatl  of 
warming  the  air  (specific  heat  0.267).  Similarly  we  should  abstain  from 
assuming,  as  is  too  frequently  done,  that  warm  air  flowing  up  cold 
mountain  sides  is  cooled  by  contact  with  the  earth ;  t .  e.,  by  conduction  of 
its  heat  into  the  earth.  This  iswholly  insignificant  in  comparison  with 
the  cooling  due  to  expansion  and  to  the  evaporation  of  moisture.  The 
heat  given  to  the  air  by  the  earth  surface  at  midday  is  not  conducted 
upwards  from  any  depth,  but  is  a  purely  surface  action,  by  which  solar 
radi  tion  is  converted  into  heat,  or  the  short  waves  of  the  upper  end  of 
the  spectrum  and  beyond  are  degenerated  to  the  red  end  and  returned 
to  the  air  mostly  by  contact,  conduction,  and  convection — slightly  by 
i-adiation  and  absorption.] 

Maquenne  has  investigated  the  absorption  and  dissipation  of  heat  by 
foliage.    The  results  were — 

(1.)  All  leaves  dissipate  a  part  of  the  heat  vertically  incident  upon 
them;  this  dissipation  amounts  to  0.25  of  the  total  heat  when  the  radia- 
tion comes  from  a  Bourbouze  lamp,  but  only  a  few  hundredths  when  it 
comes  from  a  Leslie  cube. 

(2.)  The  leaves  dissipate  different  amounts  of  heat  fh>m  their  two  sur- 
faces ;  ordinarily  the  lower  side  dissipates  more  than  the  upper,  but  oc- 
casionally we  observe  the  contrary.  , 

(3.)  The  leaves  absorb  a  sensible  proportion  of  the  heat  radiated  from 
a  Bourbouze  lamp ;  this  absorption  depends  upon  the  presence  of  ab- 
sorbents in  the  texture,  especially  of  chlorophyl  and  water,  and  npon 
the  dissipation  that  takes  place  in  the  interior  on  the  surface  of  each 
cell ;  it  is  ordinarily  greater  on  the  upper  than  on  the  lower  side. 

(4.)  The  thick  leaves  absorb  more  than  the  thin  ones. 

(5.)  The  absorbing  power  for  the  heat  of  (bodies  of  the  temperature 
of)  boiling  water  is  very  nearly  equal  to  that  of  lampblack. 

(6.)  Leaves  transmit  heat  better  in  pi'oportion  as  they  are  thinner  or 
younger. 

(7.)  The  radiating  power  of  leaves  is  for  great  differences  of  tempera- 
tures nearly  like  that  of  lampblack ;  it  diminishes  a  little  as  the  incli- 
nation increases. 

(8.)  The  absorbing  power  of  chlorophyl  is,  on  the  average,  like  that 
of  water  for  the  radiation  fTom  t\i^  Bourbouze  lamp,  and  incMneases  in 
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proportion  as  one  goes  in  one  direction  or  the  other  from  the  heat  maxi- 
mum.   (Z.  0.  O.  If.,  XVII,  p.  21.) 

VI. — KVAPOEATION,  CONDENSATION,  ETC. 

Stefan  has  given  a  summary  of  his  investigations,  1874-1881,  into  the 
law's  of  evaporation,  from  which  we  gather  the  following : 

(1.)  The  rate  of  evaporation  is  proportional  to  the  logarithm  of  a  frac- 
tion whose  denominator  is  the  barometric  pressure  and  whose  numer- 
ator is  this  pressure  diminished  by  the  vapor  tension. 

(2.)  The  rate  of  evaporation  out  of  a  tube  is  inversely  proportional  to 
the  distance  of  the  surface  of  the  fluid  below  the  open  end  of  the  tube. 

(3.)  The  rate  of  evaporation  is  iudependent  of  the  diameter  of  the 
tube. 

(4.)  Within  a  closed  tnbe  the  evaporation  is  observed  by  the  bubbles 
that  form  and  rise  to  the  surface,  and  it  is  found  that  the  successive 
intervals  within  which  equal  numbers  of  bubbles  develop  are  to  each 
other  as  the  successive  uneven  numbers. 

(5.)  In  hydrogen,  evaporation  proceeds  four  times  as  fast  as  in  air. 

(6.)  The  amount  of  evaporation  in  given  intervals  of  time  increases  as 
the  square  root  of  the  intervals. 

(7.)  The  amount  of  evaporation  that  ascends  in  a  unit  of  time  from  a 
circular  surface  into  the  air  (assumed  perfectly  quiet)  is  proportional  to 
the  circumference  and  not  to  the  area  of  the  circle,  assuming  that  there 
are  no  banks  or  walls  to  protect  the  edges.  This  is  also  true,  to  within 
a  tenth,  of  an  elliptical  surface  of  moderate  eccentricity,  u  e.^  whose  ma- 
jor axis  is  not  more  than  four  times  greater  than  its  minor  axis. 

(8.)  If  now  the  vai>or,  instead  of  collecting  dose  above  the  water  sur- 
face, rises  and  moves  off  to  a  distance  by  diffusion,  then  the  stream  lines 
for  the  evaporation  are  hyperbolas,  and  those  that  start  from  the  periph- 
ery of  the  circular  border  of  the  basin  constitute  a  hyperboloid  of 
revolution.  Like  all  stream  surfaces,  this  has  the  property  that  no  va- 
por penetrates  through  this  hyperboloid  so  that  it  can  be  replaced  by  a 
solid  wall.  Such  a  hyperbolic  border  to  an  evaporating  dish  will  there- 
fore not  diminish  the  amount  of  evax)oration  in  still  air ;  its  proper  con- 
struction must  be  determined  by  Stefan's  formula.  As  the  water  sur- 
face sinks  the  evaporation  diminishes  in  the  ratio  of  r— ^  to  &,  where 
r  is  the  radius  of  the  dish  and  h  the  linear  sinking.    For  large  values 

of  h  or  where  -t—  is  nearly  unity,  the  condition  is  nearly  the  same  as 

in  a  deep  tnbe.  Small  surfaces  evai>orate  more  than  large  in  proportion 
to  their  area;  this  latter  is  also  true  for  the  evaporation  due  to  convec- 
tion as  well  as  diffusion.    {Z.  0.  0.  AT.,  xvil,  p.  65). 

Stelliug  has  published  the  results  of  observations  by  Dohrandt  at 
Nukuss  on  evaporation  of  water,  and  has  discussed  their  connection 
with  temperature  and  wind  velocity.  He  shows,  first,  that  the  observa- 
tiona  are  represented  by  Weilenmann's  formula  somewhat  better  than 
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by  Dalton's,  and  quite  as  well  as  could  be  expected  from  the  methods 
of  observation.  The  formula  requires  the  accurate  determination  of  the 
temperature  of  the  evaporating  water  and  the  velocity  of  tlie  wind  at 
its  surface,  and  applies,  therefore,  strictly  to  a  freely  exposed  surface. 
Evaporimeters  established  in  protected  places  show  great  departures 
from  the  computed  values.  In  a  second  memoir  Stelling  shows  that  this 
formula  represents  with  sufficient  accuracy  the  observations  made  upon 
a  free  large  surface  of  water,  as  in  the  case  of  his  floating  evaporimeter, 
else vrhere,  described.  (See  chapter  on  apparatus.)  In  this  evapoi  imeter 
the  temperature  of  the  water  in  the  surrounding  river  often  differs  by 
one  degree  from  that  in  the  apparatus,  and  the  latter  is  that  required  in 
the  formula,  which  reads  as  follows : 

t?  =  A  ^  (S  -  «)  +  B  ^  (S  -  «) 41^. 
Where  w  is  the  velocity  of  wind,  S  is  the  tension  of  vapor  corresponding 
to  the  temperature  of  water, «  is  the  tension  of  vapor  in  the  atmosphere, 
V  is  the  amount  of  evaporation,  A  and  B  are  constants,  2  is  the  sign  of 
summation.    {Z,  0.  0.  M.j  xvn,  p.  372.) 

Chistoni^  discusses  the  relative  merits  of  two  views  as  to  the  origin 
and  cause  of  dew  that*have  sometimes  been  held  to  be  antagonistic  to 
each  other,  viz,  whether  it  is  the  moisture  condensed  out  of  the  air  that 
comes  in  contact  with  surfaces  cooled  by  radiation,  as  maintained  by 
Wells,  1819,  or  the  moisture  freshly  evaporated  from  the  earth  and 
plants  during  the  night-time,  and  which,  being  too  much  for  the  air  to 
absorb,  is  carried  in  minute  particles  to  neighboring  surfaces  that  are 
cooled  by  radiation  and  evaporation;  a  view  apparently  maintained  by 
Fusinieri,  Zantedeschi,  and  Cantoni. 

By  an  extensive  experimental  investigation  Ghistoui  demonstrates  the 
following  points : 

(1.)  Bodies  that  stand  free  in  the  air  and  have  unrestricted  radiation 
into  celestial  space  cool  [as  to  their  surfa<5es1]  decidedly  below  the  sur- 
rounding air.  [Chistoni's  experiments  seem  to  have  been  conducted  aa 
a  wholly  independent  repetition  and  confirmation  l^y  newer  instruments 
and  methods  of  those  of  Wells,  Olaisher,  Melloni,  &c.] 

(2.)  Thermometers  under,  on,  and  above  the  surface  of  the  ground 
show  that  when  dew  is  being  deposited,  the  lowest  stratum  of  air  is 
always  colder  than  the  ground  below  and  colder  than  the  air  above.  The 
temperature  of  the  air  increases  upwards  [a  confirmation  of  Fusinieri's 
results]. 

(3.)  The  quantity  of  moisture  evai>orated  from  the  earth  and  the  lower 
plants,  and  slowly  ascending  to  be  condensed  as  dew  on  the  leaves  of 
higher  plants,  is  very  abundant. 

(4.)  The  influence  of  electricity  claimed  by  Zantedeschi  is  not  per- 
ceptible. 

(5.)  If  we  define  dew  as  the  aqueous  precipitation  that  takes  place 
during  the  interval  from  sunset  to  sunrise,  and  is  not  rain  or  fog,  then 
its  two  chief  causes  are :  (1)  The  cooling  of  bodies  by  radiation  to  tern- 
peratares  below  that  of  the  surrounding  air.    (2)  The  larger  evapora- 
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tion  froHi  tbe  earth  and  the  plants,  frequently  the  latter  and  occasion- 
ally the  former,  is  the  only  cause  of  the  dew,  but  generally  both  act 
together.  Even  in  cloudy  nights,  radiation  causes  a  precipitation  at 
the  base  of  blades  of  grass,  and  in  connection  with  the  existence  of  the 
coldest  stratum  of  air  near  the  earth,  is  the  chief  cause  of  dew.  (Z,  0, 
O.  if.,  XVII,  p.  113.) 

Prof.  J.  M.  Pernter  has  given  an  exhaustive  mathematical  analysis  of 
the  thermo- dynamic  laws  of  the  cooling  and  condensation  of  vapor  that 
may  occnr  when  cold  and  warm  air  are  mixed  together  according  to 
Button's  theory  of  rain.  Wettstein  has  contended  that  not  the  slight- 
est rainfall  can  thus  be  produced.  Hann  had  already  shown  by  an 
approximate  computation  of  a  special  case  that  slight  precipitation  can 
possibly  occur.  Pernter's  formula  and  method  are  perfectly  general, 
although  tbe  computations  aire  necessarily  very  tedious.  He  concludes 
that  only  for  large  differences  of  temperature  can  any  sensible  precipi- 
tation occur  even  sufficient  to  form  cirrus  clouds,  and  that  the  quantity 
of  preoipitation  computed  by  his  formula  is  so  small  that  it  is  impos- 
sible to  explain  any  heavy  rainfall  by  Hutton's  theory.  (Z.  0.  G.  JIf., 
XVII,  p.  421.) 

Woeikoff  has  published  a  memoir  on  the  cloudiness  of  the  skies  at 
Russian  stations  based  on  the  ten  years  1870-'79,  of  which  Koppen  gives 
a  short  summary.  Dividing  the  Russian  domain  into  thirteen  portions, 
from  the  Baltic  to  the  Pacific,  it  would  appear  that  the  maximum  per- 
centage of  cloudiness  generally  occurs  in  November  and  amounts  to  85 
per  cent.- for  the  White  Sea,  but  only  65  per  cent,  for  central  Siberia. 
The  annual  means  of  cloudiness  show  the  highest  percentage  (72)  also 
for  the  White  Sea,  and  the  lowest  (31)  for  the  Aral  Sea,  the  next  lowest 
b<5ing  34  per  cent,  for  the  trans-Baikal  stations.  In  general  the  stations 
may  be  divided  into  three  groups:  1st,  European  Russia  and  the  Aral, 
where  the  minimum  is  in  summer  and  the  maximum  in  winter ;  2d,  from 
JLake  Baikal  north  and  west,  where  the  maximum  is  in  October  or  No- 
vember  and  the  minimum  in  March :  3d,  the  trans-Baikal  and  the  eastern 
coast  of  Asia,  where  the  maximum  is  in  summer  and  the  minimum  in 
January.    (Z.  0.  O.  Jif.,  xvn,  p.  368.) 

Dr.  F.  Yettin,  as  the  result  of  three  years' continuous  observations  at 
Berlin  of  the  heights  and  velocities  of  clouds,  publishes  a  very  complete 
analysis  of  cloud  movements.  He  measured  the  angular  velocity  by  a 
fixed  camera-obscura,  on  whose  glass  back  the  image  of  the  cloud  is 
seen  to  pass  over  a  system  of  graduation  lines.  The  actual  velocity 
was  measured  by  observations  of  the  shadows  of  the  clouds,  as  pro- 
jected upon  the  earth.  From  these  two  data  is  deduced  the  actual  alti- 
tude. For  other  cases  he  observed  the  time  at  which  the  cloud  was 
first  illuminated  by  the  rising  sun  or  last  illumined  by  the  setting  sun, 
whence  he  computed  the  actual  altitude.  He  concludes  that  with  in- 
creasing altitude  tbe  cloud  forms  alter  according  to  a  very  definite  rule, 
namely:  (1)  that  the  lowest  cloud  has  indefinite  boundaries  similar  to  loose 
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masses  of  fog;  174  clouds  of  this  description  were  distributed  iu  alti- 
tude as  shown  in  the  following  table:  (2)  As  these  clouds  rise  their 
boundaries  become  more  definite,  they  assume  rounded  forms,  appear 
much  brighter,  and  throw  deeper  shadows;  246  cases  of  this  kind  are 
given  in  the  accompanying  table:  (3)  Above  these  latter  is  a  third  and 
very  differentclass ;  these  are  smaller  with  more  delicate  illumiuatiou  and 
shadows,  and  are  generally  arranged  in  platoons  regularly  grouped  in 
many  ways,  sometimes  giving  the  heavens  a  marbled  appearance:  (4)  Far 
above  these  little  clouds  is  a  group  lying  as  high  up  as  condensed  aqueous 
vapor  is  any  way  visible,  and  showing  the  well-known  forms  of  cirms 
known  as  <<  mare's-tails,"  ^^mackerel-sky'';  139  of  this  class  are  divided 
into  two  groups,  the  first  (4)  extending  between  9,000  and  18,000,  and 
having  a  maximum  at  13,000 ;  the  second  group  (5)  extending  from  18,000 
to  33,000  feet,  and  having  a  possible  maximum  of  22,000  feet.  These  five 
forms  of  clouds,  and  the  corresponding  altitudes  of  maximum  fre- 
quency have  an  interesting  relation  to  the  corresiK>uding  atmospheric 
pressu  res.  These  latter  he  has  computed  by  various  hypsometric  for- 
mulae with  results  as  given  in  this  table. 

The  seventh  column  in  this  table  gives  the  average  ''^projected  ve- 
locity" of  the  movement  of  the  clouds  in  feet  i)er  second  deduced  by  pro- 
jecting all  apparent  angular  velocities  upon  a  plane  surface,  separat- 
ing the  middle  of  each  layer.  A  total  of  about  900  such  observations 
were  available  during  the  first  two  years. 

Table  I. — VeUin'§  ohservatiaM  ofcUmda  at  Berlin. 


Altitude  in  feet. 


500-tOOO.. 

1-2,000.. 

2-3,000.. 

3-4,000.. 

4-6,000.. 

5-6,000.. 

6-7,000.. 

7-8,000.. 

8-9,000.. 

&-10,000. 
10-11,000. 
11,000.... 
12,000.... 
13,000.... 
14,000.... 
15,000.... 
16,000.... 
17.000.... 
18,000.... 
19,000.... 
20,000..-. 
91,000.... 


Frequency  by  ciaeses. 


I. 


27 

107 

35 

5 


n. 


0 

9 

64 

72 

53 

37 

8 

2 

1 


III. 


6 

4 

9 

36 

34 

26 

7 

6 


IV. 


9 
13 
10 
33 
13 
13 
10 
7 
3' 


V. 


Average. 


4 
4 
3 


1. 

2. 

3. 
4. 

5, 
6, 
7, 
8, 
9, 
10, 

11. 
12, 
13, 
14, 
15. 
16, 
17. 
IH, 

19. 
20. 

«1, 


803 
455 
440 
140 
470 
380 
500 
380 
400 
360 
200 
500 
300 
300 
300 
200 
150 
800 
000 
300 
000 
300 


920 

565 

335 

228 

165 

143 

144 

115 

112 
95.7 
W.5 
91.3 
95.9 
f4.4 
92.9 
51.5 
60.8 
44.5 
61.2 
91.8 
27 
46.3 
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Table  I. —  Vettin*$  obeervatums  of  oloud$  at  Berlin — Coptinaed. 


Frequency  by  classes. 

Average. 

Altitade  in  feet. 

I. 

II. 

III. 

IV. 

V. 

• 

Projected 
velocity. 

22.000 

4 
2 
2 

22,200 
23.000 
24,000 

42.1 

23.000 

28 

24.000 

50 

i25.000 

26.000 

27.000 

26.000 

1 
1 

27,000 
28,000 

80 

29.000 

89 

30,000 

31.000 

32-33.000 

1 

32,000 

70 

Total  number 

174 

246 

128 

Ill 

28 

Mean  altitude  in 
feet 

1,560 
0.941 

600 
10 

3,780 
0.862 

216 
3.5 

7,200 
0.752 

123 
2 

12,800 
0.600 

83 
1.5 

23,000 
0.395 

57 
1 

Pi'eesnre  io  atmospheres 
Average   projected   ve- 

two    years'   observa- 

Belative  velocity 

The  study  of  the  ciiruB  daring  all  three  years  gave  the  same  result 
as  for  the  first  two,  viz,  that  the  upper  cirri  move  with  one-third  less 
velocity  than  the  lower.  It  follows  that  when  various  cirri  are  seen 
together  on  any  day,  and  are  moving  with  the  same  velocity,  they  be- 
long to  the  same  layer,  either  upper  (23,000  feet)  or  lower  (12,800  feet). 

The  variations  with  season  in  the  altitude  and  velocity  of  motion  of 
these  five  classes  of  clouds  are  given  in  the  following  table,  based  on  two 
years'  observatiohs,  where  the  projected  velocities  of  the  five  strata  are 
referred  to  that  of  the  upper  cirrus  (57  feet  per  second)  as  unity.  The 
absolute  altitudes  are  given  in  hundreds  of  feet  and  the  relative  alti- 
tudes in  terms  of  that  of  the  lower  clouds : 


L 

IL 

la. 

IV. 

• 

V. 

Veloc- 

AlU- 

VeJoo- 

Alit- 

Veloo- 

Alti- 

VelOT- 

Alti- 

Veloo- 

Altitade. 

Cmeon 

ity. 

tode. 

ity. 

tude. 

ity. 

tude. 

ity. 

tade. 

ity. 

• 

S 

^ 

• 

• 

t 

• 

6 

• 

• 

0 

• 

^ 

• 

5 

4 

i 

t 

• 

^ 

• 

5 

6 

i 

4 

& 

> 

s 

► 

0 

> 

0 

► 

0 

k 

0 

► 

0 

► 

0 

> 

0 

> 

0 

k 

1 

1 

1 

:s 

1 

1 

1 

1 

1 

.0 

2 

"3 

1 

4.4 

1 

1 

1.5 

1 

3 

1 

1 

:S 

• 

< 

482 

8.5 

< 
17 

— . 

< 
151 

2.5 

< 
42 

2.4 

< 
08 

P4 
1.6 

< 
76 

< 
00 

< 
144 

8.3 

< 
50 

< 

(26U 

A 

Summer . 

(14.6) 

Autumn  ■ 

650 

12.0 

16 

231 

4.3  37 

2.3 

128   2.4;  70 

4.4 

01 

1.7 

133 

8.3 

54 

(230) 

(14.3) 

Winter.. 

770 

10.3;  U 

277 

3.7i  82 

2.3 

149 

2. 0;  63 

4.6 

no 

1.6 

117 

a3 

75 

(201) 

(14. 3) 

Spring  — 
Tear 

500 

8.4!  16 

182 

2.6  38 

2.3 

110 

1.  6:  74   4.  55 

101 

1.4 

124   7.6 

70 

(231) 

(14. 2) 

026jia  o;  16 

108!  3.2'  38 

2.4 

110   1.0  72  4  5 

07 

L5 

129  &  2 

63 

1 

230 

14.4 

1 

i     \     \     V    ^ 

^           \ 

H.  Mja  69 3i 
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By  studying  the  relative  velocities  and  durations  of  the  cloud  motion 
and  the  winds  fbr  each  direction,  Yettin  determines  approximately  the 
motions  of  the  masses  and  volumes  of  the  atmosphere,  as  shown  in  the 
following,  Table  III,  where  the  figures  represent  the  product  of  the  per- 
centage of  duration  of  each  movement  by  the  total  movement,  but  for 
economy  of  space  only  the  nearest  hundreds  are  given: 

Table  III. — Relative  volume  of  air  transported  hjf  each  toind  or  oloud-4ireetUm, 


lal 

Class  observed. 

6 

1 

Direction  of  moyemeot  from—    ' 

Beraltants. 

8W. 

W. 

NW. 

N. 

NS. 

E. 

SK. 

& 

H 

0*0 

1 

0.0 

Comnuted  . . . . 

FmL 

20 
16 
12 
9 
7 
5 
6 
4 

20 
18 
16 
18 
10 

9 
11 

4 

15 

14 

13 

12 

9 

8 

10 

8 

6 
7 
7 
7 

4 
8 
4 
2 

1 
2 

2 
2 

1 
1 
2 
2 

2 
1 

1 
2 
2 
2 

1 

1 
1 
2 

9 
8 
6 
6 
3 
2 
1 
3 

74.4 
67.0 
60.6 
6L8 
3&0 
30.4 
37.4 

las 

30.5 
25.3 
20.6 

ia4 

10.8 

a2 
a3 

a7 

VSL  ff 

0.2 
0.4 
0.6 
'     0.75 
0.86 
0.04 
LOO 

Computed 

tipper  cirrus  . 
Lower  eirms  . 
Mackerel  sky . 

Cmbnli 

Lowest  clouds. 
Surface  wind . 

41,000 

23,000 

12,800 

7,200 

3,800 

1,000 

22.8 
22.2 
2L2 
13.1 

1L8 

ia8 
as 

Mean.... 

1L3 

14.0 

U.8 

5.6 

L7 

L2 

L6 

a3 

58.5 

lai 

lai 

For  the  whole  atmosphere  the  greatest  average  movement  is  fh>m 
the  west;  the  least  is  from  the  east.  In  general  as  much  air  flows  from 
the  north  (the  polar  current)  as  from  the  south,  the  ratio  being  19.1  to 
18.1,  and  an  exact  equalization  must  therefore  occur  fbr  a  direction 
about  2^  east  of  north.  This  direction  is  subject  to  annual  variation  on 
either  side  of  the  mean.    (Z.  0.  O.  if.,  xvn,  pp.  267-351.) 

O.  Jesse  criticises  Dr.  Vettin's  method  of  computing  cloud  heights, 
but  apparently  does  not  impugn  the  general  accuracy  of  the  conclusion. 
(Z.  0.  0.  M.,  p.  430,  XVII.) 

In  reply  to  some  criticisms  by  Prof.  O.  Jesse,  Dr.  Yettin  gives  further 
details  as  to  the  method  of  measurement,  and  shows  that  in  the  case  of 
the  cirrus  clouds  his  results  are  all  confirmed  by  the  separate  consid- 
eration of  the  cases  in  which  he  has  determined  the  Altitude  by  either 
of  the  three  methods,  viz,  the  trigonometric,  the  sunset  illumination,  or 
the  projected  velocity.  Yettin  also  describes  in  detail  the  camera-ob< 
scura  and  the  formulae  used  in  the  observation  and  computation  of 
cloud  altitudes.  The  great  need  and  general  dearth  of  accurate  cloud 
observations  should  attract  observers  to  the  use  of  some  equivalent 
apparatus;  that  used  by  Yettin  consisted  of  a  camera  box  or  tube 
mounted  with  altitude  and  azimuth  motion.  The  observer  looking 
upon  the  lower  end  sees  the  cloud  image  thrown  upon  a  ground -glass 
plate  by  the  lens  at  the  upper  end  of  the  camera ;  on  this  ground-glass 
plate  a  divided  circle  is  etched.  The  observation  consists  in  noting  the 
sides  of  this  plate  towards  which  the  cloud-image  moves,  and  also  the 
inclination  to  the  vertical  of  the  axis  of  the  cameral  The  observation 
is  thus  made  as  simple  and  speedy  as  possible,  while  the  formulae  and 
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tables  give  the  trne  direction  and  velocity  of  cload  movement  with  equal 
ease.    {Z,  0.  0.  M.j  xviii,  pp.  90^92.) 

Prof.  O.  Jesse  describes  three  methods  of  determining  the  altitude 
of  the  clouds,  as  follows :  First,  a  beam  of  brilliant  light  is  thrown  upon 
some  spot  on  a  cloud  which  being  thus  illuminated  is  observed  as  to 
altitude  and  azimuth  from  two  stations,  and  a  trigonometric  calculation 
gives  the  altitude.  Second,  an  observer  is  furnished  with  a  simple  plane 
table  divided  into  small  squares  of  1™™  each ;  at  an  observed  moment 
the  location  of  the  cloud  is  observed  on  this  plate ;  the  same  is  done  a 
second  time  without  change  of  instrument,  whence  results  the  apparent 
movement  of  the  cloud.  Let  the  observer  now  change  his  location  by 
a  known  distance  perpendicular  to  the  direction  of  movement  of  the 
cloud  and  make  a  third  and  fourth  observation  of  the  cloud's  location 
on  hLs  plane  table  and  he  has  at  once  all  the  material  necessary  for  de- 
termining height  and  motion  of  the  cloud.  Third  method :  this  is  sim- 
ilar to  the  preceding,  except  that  a  camera-obscura  replaces  the  planae 
table.  [It  may  be  worth  while  to  note  that  in  1872  and  1874  the  writer 
presented  for  the  consideration  of  General  Myer  a  sketch  of  numerous 
methods  for  determining  the  altitude  and  motions  of  clouds,  some  of 
which  at  that  time  had  already  been  published,  while  others  seemed 
new..  Among  these  latter  were  the  following :  First,  by  means  of  two 
cameras  mounted  on  alt-azimuth  circles,  successive  photographs  of 
clouds  are  to  be  taken,  whence  their  altitudes  and  internal  changes 
could  be  determined.  Second,  by  a  vertical  beam  of  light  and  the 
observation  of  the  illuminated  spot  overhead  calculate  the  height  of  the 
lower  surface  of  clouds  at  night.  Third,  by  a  mirror  movable  about 
horizontal  and  vertical  axes  observe  the  apparent  altitude  and  van- 
ishing point  of  the  horizontal  movement  of  a  cloud  in  any  portion  of 
the  sky.  Fourth,  by  two  small  houses  a  few  hundred  feet  apart,  fitted 
up  as  camera-obscuras,  with  lenses  overhead  and  horizontal  tables 
below,  record  on  sheets  of  graduated  paper  the  locations  at  successive 
moments  of  the  image  of  clouds,  whence  altitudes  and  motions  can  be 
calculated.  While  this  note  can  at  present  have  but  slight  historical 
interest,  yet  the  subject  continues  to  be  one  of  growing  importance, 
and  will,  it  is  hoped,  commend  itself  to  the  attention  of  the  reader.] 
(Z.  0.  G.  M.y  XXXI,  p.  181.) 

Dr.  W.  W.  Linss  publishes  an  essay  on  the  origin  of  streaky  forms  of 
cirri  ordinarily  known  as  ^'mare's  tails,"  polar  bands,  and  other  varie- 
ties. The  principal  striae  are  either  homogeneous  masses  or  they  show  the 
beautiful  incipient  formation  known  as  mackerel  sky.  The  axes  of  the 
principal  striae  are  almost  always  straight  lines,  and  often  of  great  length ; 
the  secondary  striae  are  either  perpendicular  or  parallel  to  the  original, 
forming  a  system  of  equidistant  wave-marks.  Linss  maintains  that  the 
formation  of  thesestriae  is  ultimately  due  to  the  relative  movement  of 
the  air  and  the  clouds  under  the  influence  of  gravity  and  the  laws  of 
hydro-dynamics;  he  rejects  any  influence  of  terrestrial  magnetism  or 
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atmospheric  electricity;  he  allows  the  condensation  of  vapor  by  diree 
methods,  namely,  thermo- dynamic  cooling,  by  mixture  of  cold  and  warm 
air,  and  by  radiation,  to  be  of  equal  importance  considering  the  various 
circumstances  under  which  these  thin  clouds  are  formed.  His  views 
are  elaborated  with  skill  and  corroborated  by  reference  to  actual  obser- 
vations.   {Z.  0.  Q.  M,y  xvni,  pp.  57-81.) 

Hann  has  collected  the  records  of  diurnal  periodicity  of  rainfiill  at 
several  European  stations.  Confining  ourselves  especially  to  the  rain- 
fall, but  giving  a  little  weight  to  the  snowfall,  the  records  of  which  are 
so  much  more  difficult  and  uncertain,  Hann  finds  in  general  au  after- 
noon maximum  between  2  and  4  p.  m.,  and  a  night  maximum  between 
2  and  4  a.  m.  At  some  stations  a  third  maximum  between  10  p.  m.  and 
midnight,  and  at  one,  Vienna,  the  third  maximum  between  8  and  10  a. 
m.  At  one  station,  Bern,  the  afternoon  (2  to  4  p.  m.)  maximum  does 
not  occur,  but  in  its  place  a  decided  evening  maximum  between  10  '>nd 
11  p.  m.     {Z.  0.  G.  M.J  xvn,  p.  53.) 

Sprung  recommends  the  more  detailed  study  of  rainfall  in  connection 
with  the  movement  of  barometric  depressions  as  theoretical  considera- 
tions indicate  the  great  relative  importance  of  these  two  subjects.  To 
this  end  continuous  records  must  be  made  of  rain,  the  same  as  tempera- 
ture and  pressure;  he  recommends  that  ^Nipher's  rain-gauge  be  estab- 
lished upon  the  roof,  the  snow  caught  therein  being  warmed  by  the  hot 
air  ascending  through  a  surrounding  pipe,  and  the  rain  or  melted  snow 
conducted  into  the  measuring  apparatus  in  the  room  below.  The  ar- 
rangements for  measuring  and  recording  may  be  devised  to  suit  the 
observer's  ingenuity,  but  Sprung  recommends  a  method  of  weighing  and 
recording  similar  to  that  adopted  by  him  for  the  pressure,  temperature, 
and  moisture,  which  methods  have  proven  remarkably  satisfactory. 
(Z.  0.  G.  M.J  XVII,  p.  140.) 

Dr.  A.  Augustin  contributes  to  the  study  of  th  e  daily  periodicity  of 
rainfall  some  items  additional  to  those  collected  by  Hann.  He  finds 
for  Gastelton  Moor  and  Greenwich  three  maxima  and  three  minima  of 
quantity  but  only  two  of  frequency.  For  New  York  throe  Ujaxima  and 
minima  exist  both  in  respect  to  quantity  and  fi'equeucy.  In  all  three 
stations  during  the  colder  portions  of  the  year  the  morning  and  after- 
noon maxima  occur  closer  together  than  during  the  warmer  portion 
of  the  year.    (Z.  0.  G.  M.^  xvn,  p.  235.) 

Dr.  F.  Augustin  has  investigated  the  daily  period  in  rainfall  at  Prague 
based  on  twenty  years'  observation  ;  he  finds  as  above  three  maxima 
and  three  minima  for  both  frequency  and  quantity.  The  intensity  of 
rain,  namely,  the  quantity  per  minute  and  the  probability  of  rain  at  any 
minute,  has  the  same  periods  as  the  quantity  and  frequency.  (Z.  0. 
G.  If.,  XVII,  p.  243.) 

Billwiller,  from  a  study  of  the  rainfall  in  Switzerland  in  the  autumn  of 
1881,  concluded  that  this  season,  as  also  that  of  August,  1880,  studied 
\)y  Hann,  and  other  cases^  shows  '^  that  in  fact  the  advance  of  a  barom^- 
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trie  maximntn  in  to  the  region  of  a  dry  stationary  depression  or  the  pre- 
cursor of  soch  (especially  when  the  latter  lies  between  the  zones  of  high 
atmospheric  pressure  or  when  the  air,  blowing  out  from  the  maximum, 
strikes  a  rising  surface  of  ground)  gives  occasion  for  heavy  protracted 
rainfalls.  The  practical  art  of  weather  predictions  can  sometimes  .take 
notice  of  this  correction,  even  if  we  are  still  far  from  beiug  able  to  sat- 
isfactorily explain  theoretically  the  process  that  goes  on."  (Z.  0.  O.  M.j 
xvn,  p.  5.) 

G.  Mantel,  of  Zurich,  has  studied  the  distribution  of  simultaneous  rain- 
falls throughout  Switzerland.  If  over  au  interval  of  a  days  among  which 
there  are  r  days  on  which  more  than  half  of  the  Swiss  stations  report 
rainfall  and  8  daysoD  which  more  than  half  the  stations  show  dry  weather, 
then  the  law  of  probabilities  give  us  a  formula  from  which  to  compute 
how  many  stations  have  experieuced  a  simultaneous  rainfall.  The  per- 
centage of  such  stations  varies  from  80  for  the  winter  and  spring  months 
to  84.7  for  the  summer  and  fall,  the  average  l)eing  82  per  cent,  for  the 
whole  six  years ;  that  is  to  say,  on  any  day  of  the  year  82  per  cent,  of 
the  area  of  Switzerland  simultaneously  enjoys  the  same  weather,  namely, 
either  dry  or  rainy.  Similar  computation  was  made  some  years  ago  by 
Winkelman  for  Southern  Germany,  from  which  seemed  to  follow  that  a 
prediction  of  uniform  weather  over  either  of  these  portions  of  Europe  is 
not  likely  to  be  verified  over  more  than  85  per  cent,  of  the  area.  Per- 
centages greater  than  85  are  more  frequent  during  dry  weather  than 
during  rain.    (Z.  0.  O.  ilf.,  xvii,  p.  377.) 

J.  B.  Lawes,  J.  H.  Gilbert,  and  R.  Warrington  have  communicated 
to  the  Journal  of  the  Boyal  Agricultural  Society  of  England  the  results 
of  their  observations  since  1870  on  the  amount  and  composition  of  rain 
and  drainage  waters  collected  at  Bothamsted.  These  experiments  were 
conducted  on  a  magnificent  scale.  The  drainage  is  measured  by  collect- 
ing-vessels placed  20,  40,  and  60  inches  below  the  surface.  The  general 
average  is  shown  in  the  following  table : 


TnteiTftl. 

Raiiifal4 

9 

Drainage  at  depths  of— 

• 

20incheB. 

40  inches. 

eOinoBes. 

1871-^4 

27.34 
34.19 
31.45 

9.68 
16.94 
14.04 

9.48 
18.54 
14.92 

7.75 

1875-»80 

16.90 

1871-W 

13.24 

It  is  not  clear  why  the  40-inch  drain  should,  during  1875-'80,  have 
collected  more  than  the  20  or  60  inch  drains.  The  greatest  drainage 
occurs  in  autumn  and  winter  when  the  evaporation  is  a  minimum.  (Z. 
0.  e.  M.J  xvn,  446.) 

Symons  quotes  the  following  as  the  best  results  of  the  studies  of 
Phillips,  BBfihf  Jevons,  Dines,  Field,  and  others,  into  the  diminution  of 
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rainfall  with  altitude:  [The  physical  question  is  indeed  thus  far  almost 
entirely  resolved  into  an  instrumental  one,  i.  6.,  what  are  the  sources 
of  error,  or  how  much  are  the  rain-gauge  records  affected  by  local  pe- 
culiarities.] 

Jevons  and  Dines  have  shown  that  the  wind  eddies,  due  to  the  very 
presence  of  the  rain-gauge  and  its  support,  largely  affect  the  result 
The  following  points,  however,  may  now  be  considered  demonstrated : 

(I.)  The  ratio  of  the  rainfall  on  a  tower  and  on  the  earth  depends 
upon  the  direction  of  the  wind. 

(2.)  In  a  calm  the  rainfalls  on  a  tower  and  on  the  earth  are  equal. 

(3.)  For  a  given  prevailing  wind  the  rainfaH  on  the  tower  on  the 
windward  side  is  smaller  than  on  the  earth,  whilst  on  the  leeward  side 
the  rainfall  is  equal  to  or  greater  than  that  on  the  ground. 

(4)  The  excess  on  the  leeward  side  compensates  the  defidenoy  on  the 
windward  side. 

(5.)  On  a  very  large  roof  the  rainfall  at  the  center  is  the  same  as  on 
the  ground.    {Z.  0.  0.  If.,  xvii,  p.  114.) 

Whipple  has  published  a  discussion  aceording  to  a  simple  method  of 
the  question  whether  five  or  thirteen  year  periods  are  any  ways  ap- 
parent in  the  long  series  of  rainfall  records  at  Paris,  London,  Milan, 
&c.  He  concludes  that  no  periods,  and  especially  none  so  short  as  these, 
are  dedncible.    (Z.  0.  (?.  AT.,  xviu,  p.  47.) 

VII.— WINDS  AND  CT7RRENTS. 

Prof.  A.  Overbeck,  of  Halle,  has  published  a  highly  important  memoir 
on  the  movement  of  the  atmosphere  on  the  surface  of  the  earth.  As- 
suming the  surface  to  be  level  and  smooth  and  the  frictional  resistance 
proportional  to  the  velocity  of  the  wind,  he  finds  from  the  differential 
equations  of  motion  of  an  incompressible  fluid  conclusions  relative  to 
the  inclination  of  wind  to  the  gradients,  some  of  which  had  already  been 
given  by  Ouldberg  and  Sprung.  Overbeck  gives  detailed  formnlad  and 
computations  for  the  inner  and  outer  portions  of  a  cyclone  and  anti- 
cyclone, presenting  conclusions  not  very  different  from  those  of  Ferrel 
(Met.  Bes.,  Part  2),  but  of  c#urse  strictly  applicable  only  to  the  i^eal 
earth  and  atmosphere.    {Z.  0.  O.  Jf.,  xvni,  p.  106.) 

Helmholtz'  scientific  memoirs  having  been  reprinted,  Hann  calls  re- 
newed attention  to  a  memoir  of  1873  '<  on  a  theorem  relative  to  geomet- 
rically similar  motions  of  fluid  bodies,  &C.''  Starting  with  the  statement 
that  we  have  long  known  the  correct  differential  equations  of  fluid  mo- 
tion, but  cannot  generally  obtain  the  integrals  therefrom,  Helmholtz 
shows  that  for  a  large  class  of  motions,  where  the  compressibility  of  gas 
or  liquid  underpressure  does  not  affect  the  phenomena,  the  laws  of  mo- 
tion in  gases  are  similar  to  those  in  far  more  incompressible  fluids,  and 
the  motions  on  a  large  scale  of  a  very  compressible  gas  or  liquid  are 
similar  to  those  on  a  small  scale  and  with  small  velocities  of  a  correspond- 
^ogly  Jess  compressible  fluid.  Similarly  with  the  friction ,  its  effect  is  also 
leaa  important  in  moUon  on  a\«tt«  «Q»2L<b\  VatMsX^Na^vL^nEisifiatB  on  l«rg« 
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flaid  masses,  the  principal  resistances  are  those  that  arise  from  the  ac- 
celeration of  the  flaid  and  especially  in  consequence  of  the  formation 
of  dividing  surfaces  (on  either  side  of  which  independent  movements 
simultaneously  take  place).  These  resistances  increase  with  the  square 
of  the  velocity  until  that  due  to  friction  only  is  proportional  to  the  first 
power  of  the  velocity  and  is  specially  apparent  only  in  experiments  with 
quite  small  tubes  and  inclosures.    (Z.  0.  O.  M,^  xyui,  p.  106.) 

Sprung  gives  a  critical  review  of  the  three  important  memoirs  by  Fer- 
lel  on  the  mechanics  of  motions  in  the  atmosphere;  he  deduces  Ferrel's 
fundamental  equations  in  a  more  general  manner,  but  as  his  equation 
cannot  be  conveniently  reproduced  here  it  suffices  to  state  that  by  an 
almost  entirely  independent  course  of  reasoning  he  is  led  to  a  general 
system  of  atmospheric  circulation  and  to  special  systems  of  cyclonic 
circulation  entirely  similar  to  that  which  was  published  by  Ferrel.  As 
to  the  origin  of  areas  of  high  and  low  pressure,  the  inclination  of  the  so- 
called  axis  of  the  cyclone  and  the  causes  of  the  progressive  movements 
of  the  storms  he  also  adopts  Ferrel's  views.  (Z.  0.  Q.  ilf.,  xvn,  p. . 
161.) 

Sprung  makes  the  following  remarks  in  respect  toHadley's  principle 
t.  e.j  that  a  body  that  is  relatively  at  rest  on  the  earth's  surface  at  the 
latitude  ^  and  revolving  about  the  earth's  axis  with  the  absolute 
velocity  proper  to  this  latitude,  B  go  cos  90,  has  the  same  absolute  ve- 
locity at  any  other  latitude  to  which  it  may  attain  by  virtue  of  some 
impulse,  v,  in  a  meridional  direction. 

(1.)  On  arriving  at  the  latitude  ^,  the  body  is  found  to  have  a  rela- 
tive east  and  west  velocity  of  E  =  B  a?  (cos  ^  —  cos  <p).  If  we  con- 
sider this  to  be  the  result  of  a  steady  deflecting  force,  continuously  act- 
ing like  the  force  of  gravity,  then  E  is  the  integral  of  the  differential 

expression -—- =  R  -S-go  sin  <p]  where  R  -;^=  ^  ^^  *^®  above  uni- 
form meridional  velocity  due  to  the  initial  impulse. 

(2.)  If  we  consider  the  earth  and  meridians  as  stationary,  then,  at 
the  end  of  the  time  t  two  bodies  starting  from  ^0  ^09  one  moving  east 
and  the  other  polewards  as  well  as  east,  will  have  re8X>ectively  arrived 
at  the  two  points  (^  and  A),  and  (<p  and  A.i)  where 

A.1  =  R  fi7  cos  (p  t  and  ^  =  R  a?  cos  ^  i 
The  difference  of  longitude  will  be 

y  =E  R  a?  (cos  q)^  —  cos  (p) 
The  difference  of  latitude 

«t  =  R  (^  —  9^)) 
whence 


whence 


y  =  — ^  (9>  —  9b)  X  (COS  9>  —  cos  9?to) 


dE        dH/       n 
-^--  =  -^^  =  2  t?  fi7  Bin  a> 
at  at 


Ibis  seoond  valne  ia  twioe  the  preceding,  and  \a  \»\i8A»  «\^<(>  ^^i^'Oi^!^^ 
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from  the  principle  of  the  preservation  of  areas,  which  shows  that  tbe 
radius  rector  projected  upon  the  plane  of  the  equator  will  describe 
equal  areas  in  equal  times.    {Z.  0.  O.  M.j  xvn,  p.  76.) 

Dr.  P.  Andries  describes  some  pretty  experiments  in  producing  steady 
and  progressive  whirling  movements  in  the  atmosphere  and  in  the 
water.  He  infers  that  a  strong,  horizontal  current  at  some  distance 
above  the  earth  is  sufficient  to  produce  in  a  mechanical  way  horizontal 
and  vertical  whirlwinds  in  a  lower  quiet  stratum  of  air.  The  low  ba- 
rometer within  a  hurricane  or  tornado  is,  he  concludes,  the  consequence, 
not  the  cause,  of  the  whirlwind  motion.  There  is  a  continual  inflow  of 
fresh  air  taking  up  the  whirling  motion  while  other  air  is  pushed  out  to 
make  room  for  it ;  an  anti-cyclone  lies  above  each  cyclonic  movement. 
The  progressive  movement  is  due  to  upper  currents  of  air.  His  theory 
requires  tbat  every  tornado  should  be  accompanied  by  another  simul- 
taneously pursuing  a  parallel  track  and  having  its  rotation  in  an  oppo- 
site direction.  [Both  these  conditions  are  utterly  opposed  to  the  facts 
collected  in  Finley's  memoirs  on  American  tornadoes.]  (Z.  0.  O,  M.j 
-xvn,  pp.  307  and  385.) 

Eichter  gives  the  results  of  some  observations  for  four  years,  1877  to 
1880,  of  the  direction  of  tbe  cloud  movements  at  Ebersdorf  in  Silesia« 
He  distinguishes  the  direction  of  the  motion  of  lower  clouds  in  the  morn- 
ing hours  6  to  10  A.  m.,  and  the  afternoon  hours  0  to  4  p.  M.  The  i)er- 
centages  of  movements  from  the  north  and  northwest  were  apprecia- 
bly less  in  theaftemoon  than  in  the  morning.  Those  from  tbe  southwest 
and  west  were  greater  in  the  afternoon.  Any  group  of  three  or  four 
months  showed  the  same  phenomenon;  the  southwest  and  west  move- 
ments being  on  the  whole  about  8  per  cent,  more  frequent,  while  the 
northwest  and  north  were  9  per  cent  less  frequent  than  the  average, 
so  that  during  the  day  there  was  a  general  shift  in  the  lower  cloud 
directions  towards  the  south  or  backward.  On  the  other  hand,  the 
comparison  of  the  allemoon  observations  with  those  taken  between 
5  and  10  p.  m.,  shows  nearly  equal  tendency  of  cloud  direction  to  shift 
back  toward  the  north.  A  part  of  this  shift  may  possibly  be  due  to  the 
high  mountains  east  and  west  of  the  station.  The  observation  of  the 
upper  clouds  show  no  such  daily  period,  as  they  retain  nearly  the  same 
direction  throughout  the  day.    (Z.  0.  0,  M.^  xvn,  p.  245.) 

Golding,  in  an  elaborate  study  of  the  storm  of  November,  1872,  and 
its  effects  in  Denmark,  deduces  tbe  effect  of  tbe  wind  on  the  waters  of 
the  North  Sea.  He  shows  tbe  piling  or  accumulation  of  water  pressed 
forward  by  winds  to  be  represented  by  the  formula 

where  Y  equals  wind  velocity  in  meters  per  second,  H  the  depth  of 
tbe  sea  in  Danish  feet,  h  the  piling  up  for  a  distance,  2  or    =  the  aocumu- 

lationa  per  unit  of  length.    The  rise  of  water  on  the  southern  coast  of 
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the  Baltic  amounted  to  from  4  to  10  feet  above  the  mean  sea  level,  and 
as  there  was  a  corresponding  depression  at  the  north  end  of  the  sea  the 
elevation  above  the  simnltaneons  level  of  water  on  the  coast  of  Finland 
amounted  to  from  6  to  14  Danish  feet ;  almost  the  same  difference  re- 
salts  from  comparison  with  the  sea  level  at  stations  on  the  Skager-rack. 
(Z.  0.  G.  M.J  xvn,  p.  78.) 

.  Dr.  Hann  has  revived  the  discussion  of  the  origin  of  the  Fohn  wind 
by  an  analysis  of  seventeen  years  at  Bludenz,  where  the  Fohn  comes 
from  the  southeast,  from  the  valley  of  the  Upper  HI.  This  valley  at  its 
southeast  end  is  bounded  by  the  mountains  covered  by  heavy  glaciers, 
the  lowest  part  being  2,000  m.  above  Bludenz.  On  examining  the  cases 
when  the  relative  humidity  is  under  35  per  cent.,  Hann  finds  the  tempera- 
tures, are  invariably  far  above  the  normal  and  the  pressure  somewhat 
below  the  average;  two  thirds  of  these  days  occur  in  autumn  and  winter. 
A  special  detailed  examination  was  made  of  thirty-seven  Fohn  days  on 
which  relative  humidity  was  as  low  as  from  6  to  20  per  cent.  On  these 
days  the  temperature  was  much  higher  and  the  humidity  much  lower  at 
Bludenz  than  at  neighboring  stations  in  open  country  to  the  north  and 
south,  as,  for  instance,  at  Stuttgart  and  Milan.  The  barometric  gradient, 
as  deduced  from  the  general  observations  of  the  Swiss  stations,  show  that 
the  stormy  upper  wiuds  blowing  over  and  down  the  mountain  side  are  not 
always  necessary  in  order  to  produce  Fohn  winds  in  the  valley;  in  fact, 
the  latter  comes  not  from  a  distance,  but  is  due  to  the  air  lying  above 
the  summits  gradually  settling  in  valleys  beneath,  without  having  at 
any  time  risen  up  the  opposite  mountain  ridge.  Its  temperature  is  due 
both  to  the  normal  warmth  of  the  upper  strata  of  air  and  the  rapid 
increase  of  temperature  due  to  the  compression  of  the  sinking  air. 
(Z.  0.  G.  M.y  xvn,  p.  461.) 

Dr.  W.  Kopi)en  presents  some  views  concerning  the  rapid  fluctuations 
of  temperature  observed  at  elevated  stations  during  anti-cyclones, 
suggested  by  observations  in  Switzerland  and  Bavaria.  The  most 
remarkable  illustration  of  this  variability  is  shown  by  observations 
by  Trogne,  December  6-7, 1869,  when  from  hour  to  hour  the  tempera- 
ture and  relative  humidity  went  through  rapid  variations  from  —  7.0 
C,  and  100  per  cent,  to  +  10.2  C.  and  30  per  cent.  In  explanation  ot 
these  Koppen  allows  that  the  insolation  and  the  dynamic  warming  due 
to  compression  play  a  part,  but  that  the  more  important  feature  is  the 
existence  of  temporary  horizontal  gradients,  producing  currents  and 
mixtures  of  warm  air  with  the  cold  air  from  the  low-lying  plains,  where 
nocturnal  radiaMon  has  its  greatest  effect.    {Z.  0.  G.  if.,  xvn,  p.  468.) 

Yin.— BABOKETBIO  PBESSUBE. 

Prof.  n.  Wild,  in  a  memoir  on  the  relation  between  monthly  and 
annual  isobars  and  isabnormals  of  temperature,  finds  that  these  lines 
run  parallel  to  each  other,  the  latter  lying  to  the  south  and  east  of  the 
former,  so  that  southeast  of  a  low  barometer  there  is  always  a  mast 
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mam  of  positive  temperature  departures ;  southeast  of  a  higfa  barome- 
ter is  a  local  maximum  of  negative  temperature— isabnormals.  This 
relation  corresponds  closely  to  a  similar  relation  shown  by  the  daily 
simultaneous  weather  chart.  Following  this  generalization,  Wild  ex- 
tends his  isobars  into  regions  where  but  few  barometeric  observations 
are  available.  By  reading  off  the  barometric  pressure  at  every  five 
degrees  of  latitude  and  longitude,  he  compiles  a  table  showing  the' 
mean  pressure  of  the  northern  hemisphere,  which  we  have  directly 
compared  with  the  one  given  by  Ferrel  in  1877,  in  Meteorologioal  Be- 
searches  J  Part  I,  p.  37,  as  follows: 

Mean  barometric  pre$9ure  reduced  to  etandard  ^ravily. 


TjAtitndo. 

Ferrel. 

Wild. 

( 

Year. 

January. 

July. 

Year. 

January. 

July. 

Jje^reee* 
+  20 

700  mm. 

+ 
59.2 

60.4 

61.7 

62.4 

62.0 

61.5 

60.7 

59.7 

58.7 

58.2 

58.6 

700  mm. 

+ 
60.6 
62.0 

6:^4 

64.1 
63.6 
63.0 
62.1 
61.0 
59.7 
58.8 
59.0 

700  mm. 

+ 
57.8 

58.8 

60.0 

60.7 

60.4 

60.0 

59.3 

58.4 

57.7 

57.6 

58.2 

700  mm. 

+ 
59.7 

60.8 

61.7 

62.2 

62.3 

62.0 

61.3 

60.4 

59.7 

59.4 

59.3 

700  mm. 

+ 
62.0 
63.2 
64.1 
64.4 
64.4 
64.1 
632 
61.8 
60.7 
60.5 
61.3 

700*111. 
57.5 

1      *rv  •  .....    •....•••• 

25 

5ai 

30 

35 

5a5 

58.7 

40 

5a7 

45 

58.5 

50 

55 

58.3 

5ao 

60 

57.6 

65 

57.2 

70 

56.8 

iZ,  O.  G,  Jf.,  xvn,  p.  32a) 


F.  Singg,  as  the  result  of  some  studies  on  the  influence  of  the  Alps 
on  the  phenomena  that  occur  during  an  area  of  high  barometric  press- 
ure, arrives  at  the  following  conclusions: 

1.  The  surfaces  of  equal  atmospheric  pressure  will  be  raised  in  pro- 
portion to  the  horizontal  extent  of  the  mountainous  region  and  the 
height  of  the  mountains.  This  effect  of  the  mountains  extends  upward 
to  a  neutral  surface. 

2.  The  atmosphere  sinking  down  upon  the  mountains  comes  under  a 
given  pressure,  and  by  compression  experiences  a  higher  temperature^ 
sooner  than  at  the  same  level  over  a  country  destitute  of  mountains. 

3.  The  inclination  of  the  surfaces  of  equal  pressure  is  therefore  ftom 
the  center  of  the  mountains  outward  in  all  directions;  wherefore  the 
descending  atmosphete  acquires  an  outward  flow  with  increasing 
velocity. 

4.  This  latter  movement  hinders  the  cooling  influence  of  the  snow- 
covered  surface  of  the  mounta^ins  upon  the  air  that  is  flowing  into  the 
valleys  around,  so  that  it  brings  to  these  a  temperature  more  nearly 
carrespondiBg  to  that  due  to  the  compression  of  the  air. 


^^uttta^nam 
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5.  This  atmospheric  carrent  finding  no  outflow  in  the  closed  valleys, 
most  fill  np  the  latter  to  the  level  of  the  surroanding  ridges,  flowing 
from  one  valley  to  the  next  until  it  reaches  the  limit  of  the  mountainous 
area. 

6.  The  bottom  of  such  an  outward  flow  of  air  is  therefore  at  the  level 
of  the  ridges  of  the  mountains.  Below  this  there  prevails  in  the  valleys 
calm  and  fog  and  low  temperatures. 

7.  Above  this  limit  prevail  cloudless  skies,  and  the  air  sinks  from 
regions  of  slight  pressure  down  to  levels  of  higher,  and  notwithstand- 
ing the  steady  rise  in  its  temperature  it  falls  lower,  step  by  step,  to 
the  foot  of  the  mountains  and  thence  outward,  distributing  a  compara- 
tive warmtli  throughout  the  low  lands. 

8  and  9.  When  the  descending  and  outflowing  masses  of  air  are 
hindered  by  outlying  mountain  ridges  they  pile  up  to  a  level  sufficient  to 
give  them  impulse  to  further  outflow.  This  level  forms  then  a  dividing 
surface  like  that  over  the  valleys  within  the  mountains ;  whence  fol- 
low also  similar  temperature  anomalies,  but  inequalities  in  the  surface 
of  equal  pressure  are  wanting,  as  also  the  gradients  that  give  rise  to 
increase  in  movements. 

10.  The  progressive  rise  of  the  equal  pressure  surfaces  over  the 
mountains  up  to  the  neutral  surface  forms  a  hindrance  in  the  upper 
depression,  in  consequence  of  which  the  center  of  maximum  pressure 
must  move  from  the  mountain  system  towards  the  latter.  (Z.  0.  6. 
M.y  XVII,  p.  214.) 

Dr.  Hann,  in  some  remarks  on  the  study  of  movements  of  barometric 
maxima  and  minima,  proposes  to  call  these  the  chief  centers  of  ac- 
tion of  the  atmosphere,  and  the  regions  of  the  earth  covered  by  such  cen- 
ters the  chief  centers  of  action  of  the  earth's  surface.    The  importance  of 
Cionsidering  these  centers  seem  to  have  been  fully  appreciated  by  Taste 
in  a  memoir  read  before  the  Paris  Academy  of  Sciences  in  September, 
X871 ;  but  the  importance  of  the  movements  of  these  centers  can  only  be 
appreciated  by  the  study  of  the  daily  weather  charts,  whence  it  results 
t^hat  besides  the  movements  of  centers  of  depression  there  are  also 
obanges  in  the  location  of  the  principal  belts  of  maxima,  such  as  those 
of  the  tropics,  which,  of  course,  affect  the  weather  over  large  portions 
of  the  continent.    Hann  regrets  that  the  rapid  progress  recently  made 
in  the  study  of  the  daily  weather  charts  for  small  portions  of  the  earth's 
surface  has  lessened  the  esteem  in  which  students  at  present  hold  the 
stad^  of  monthly  and  annual  means  over  large  portions  of  the  earth's 
surface.    He  maintains  that  most  important  insight  into  the  causes  of 
long-enduring  abnormal  departures  of  temperature,  pressure,  and  wind 
are  to  be  obtained  by  mean  charts  for  each  month  over  large  portions 
of  the  earth,  and  that  to  this  there  should  be  an  international  co-opera- 
tion for  the  increase  of  stations  in  lower  latitudes ;  that,  in  fact,  the  key 
to  the  weather  of  the  temperate  zones  lies  in  the  tropics  and  subtropics, 
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and  not  in  the  polar  regions,  since  the  former  has  an  area  of  79  and  the 
latter  8  per  cent,  of  the  whole  hemisphere.  A  farther  extension  of  the 
simoltaneoas  observations  initiated  by  General  Myer  [probably  the  first 
were  by  the  present  writer  in  1869],  although  very  advantageous  for  a 
single  continent,  has,  he  thinks,  no  value  for  a  whole  hemisphere,  and 
may  even  lead  to  error,  since  the  high  temperatures  daring  day-time  are 
much  more  important  than  the  cooling  of  the  earth  at  night-time,  and 
these  on  the  simultaneous  system  are  not  given  for  at  least  one-half 
of  the  hemisphere.  Neither  hydrometry,  nor  dynamic  or  climatic  prob- 
lems can  be  studied  by  means  of  one  simultaneous  observation.  (Z.  O. 
G.  M.,  XVII,  p.  200.) 

Janaschke  exposes  the  advantage  of  the  study  of  the  so-called  level 
surface  or  surfaces  of  equal  barometric  pressure  in  the  interior  of  whirl- 
winds corresponding  to  the  similar  study  by  Hann,  Ferrel,  and  others, 
on  the  general  circulation  of  the  atmosphere  over  the  earth.  The  influ. 
ence  of  the  temperature  and  moisture  as  affecting  density  of  the  air  is 
easily  taken  into  account,  but  the  influence  of  the  rotation  of  the  earth, 
which  becomes  more  perceptible  in  the  higher  latitades,  requires  more 
complicated  considerations,  but  by  considering  the  propositions  deduced 
by  the  mathematicians  and  utilizing  the  graphic  presentation  he  attains 
to  a  fairly  clear  view  of  the  atmospheric  relations.  (Z.  0.  O.  JJf.,  xvn,  p. 
136.) 

Dr.  F.  Augustin  has  studied  a  relation  between  diurnal  periodicity  of 
atmospheric  pressures  and  temperatures,  as  shown  by  observations  for 
twenty  years  at  Prague.  He  finds,  in  general,  that  pressure  rises  when 
the  temperature  changes  are  greater  and  falls  when  they  are  lej^s,  and 
that  the  changes  in  pressare  are  greater  in  proportion  to  the  rapidity 
and  duration  of  the  changes  in  temperature.  The  oscillations  of  the 
barometer  by  day  are  greater  than  by  night  because  the  temperature 
rises  from  maximum  to  minimum  much  more  rapidly  than  it  falls!  (Z. 
ft  Q.  M.,  xvn,4).  330.) 

Hann  has  collected  together  what  little  is  known  of  the  dinmal 
periodicity  of  meteorological  phenomena  on  the  Eocky  Mountain  pla- 
teau. He  finds  the  diurnal  barometer  curve  in  summer  qnite  analogonsi 
to  that  of  the  interior  of  the  Asiatic  continent  and  directly  opposed 
to  that  upon  the  mountains  of  corresponding  altitude.  It  is  therefore  not 
the  absolute  altitude,  but  the  local  position  on  the  flanks  or  the  summit 
of  a  mountain  that  materially  influences  the  daily  barometer  curve. 
This  curve  is  on  high  plateaus  and  in  high  valleys  the  same  as  on  the 
low  lands,  and  the  magnitude  of  the  diurnal  amplitude  is  remarkably 
independent  of  the  altitude.  The  same  is  true  of  the  diurnal  tempera- 
ture carve.  The  stations  of  great  diurnal  temperature  oscillations  are 
not  those  of  greatest  barometric  oscillations.  According  to  Hann,  with 
the  morning  increase  of  temperature  there  flows  from  the  air  above  a 
valley  a  certain  proportion  towards  the  flank  of  the  mountain,  to  which 
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is  due  the  earlier  occurrence  of  the  morning  maximum  and  the  un- 
usual depression  of  the  afternoon  minimum.  At  night  time  the  aii 
flows  back  again,  whence  results  the  diminution  of  the  morning  mini- 
mum in  the  valley,  but  its  increase  on  the  flank  and  summit.  An 
analogous  process  occurs  between  land  and  sea;  during  the  day  the 
air  at  an  altitude  above  the  land  flows  towards  the  sea  and  causes  there 
a  rise  of  pressure  that  shows  itself  even  on  the  coast  by  the  delay  in 
the  morning  maximum  and  the  afternoon  minimum.  The  reverse  pro- 
cess occurs  at  night.  This  is  illustrated  in  the  California  barometer 
curves  and  those  deduced  by  F.  Chambers  for  the  seven  English  self- 
recording  stations.  The  elucidation  of  a  general  theory  of  the  diurnal 
barometric  oscillation  is  much  facilitated  by  having  clear  views  of  the 
modifications  that  this  oscillation  experiences  by  reason  of  the  periodi- 
cal diurnal  transfer  of  air  from  ^e  land  to  the  sea,  and  from  the  valley 
to  the  hills.  The  daily  barometric  oscillations  attain  an  extraordinary 
extent  in  the  excessive  summer  heat  and  dryness  of  Arizona  ranging 
from  1.8  mm.  above  to  2.2  mm.  below  the  daily  mean,  or  an  oscillation 
of  4.0  mm.    (Z.  0.  0.  3f.,  xvii,  p.  35.) 

Koppen,  in  a  study  upon  the  vertical  (and  horizontal)  distribution  of 
the  pressure  in  the  atmosphere,  discusses  the  allowable  simplification 
of  Euhlmann's  formula  for  approximate  reductions  of  observations  to  sea 
level  or  other  altitudes.  He  states  that  since  August,  1880,  when  his 
formulsB,  viz — 

B  h  h 

l0gir=- 


b  -  18460  +  72{t  +  ^  (450-9)))  ^  72  (256  +  t  + -^  (660.5- <p)) 

were  presented  to  the  meteorological  committee  at  Berne,  he  ha^H  used  it 
iu  the  form  of  a  manuscript  table  for  all  cases  occurring  at  the  Deutsche 
Seewarte,  where  greater  accuracy  was  required,  although  for  the  daily 
weather  reports  the  reductions  are  as  before,  made  without  reference  to 
the  prevailing  air  temperature. 

He  then  proceeds  to  discuss  the  important  question  of  isobars  and 
gradients  for  higher  levels  as  revealed  by  reducing  barometric  readings 
upward  to  an  assumed  level  (say  5,000  or  10,000  feet),  the  need  of  which 
has  been  felt  these  many  years  before  by  the  present  writer  and  of  late 
by  others.  We  desire,  namely,  to  know  at  what  elevation  within  an 
area  of  low  pressure  the  gradient  ceases  to  be  inward  and  above  which, 
therefore,  the  air  must  be  flowing  outward,  or  at  what  altitude  the 
pressure  above  a  low  area  becomes  equal  to  that  of  the  same  altitude 
above  a  neighboring  high  area,  or  again  at  what  altitude  and  distance 
from  the  center  of  a  depression  the  pressure  above  any  station  in  the 
quadrant  of  cold  northerly  winds  becomes  equal  to  the  pressure  above 
another  station  in  the  quadrant  of  warm  southerly  winds. 

Let  the  lower  temperatures  and  pressures  be  t  and  ti,  B  and  B^  ]  the 
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height  at  which  pressures  are  the  same  over  both  localities  will  be  given 
approximately  by 

*=(logB-logB,)  5^1^ 

where  T  =  256  +  t  +  ^  (66.5  —  g>)  and  similarly  for  Ti ;  or  if  we  neg- 
lect the  effect  of  difference  of  latitude  we  get  approximately 

A_A05  B-B.       TTi 

or  assuming  the  lower  pressure  to  be  not  far  from  750  mm.  we  have  • 

Ti— T 
where  0  varies  from  2,600  at  —  6°  0.  to  3,000  at  +  12©  0. 

For  convenience  in  acquiring  a  permanent  remembrance  of  the  dis- 
tribution of  the  atmosphere  and  the  relative  importance  of  the  masses 
of  successive  strata,  Koppen  gives  the  following  table  showing  the  air 
temperature,  vapor  tension,  and  barometric  pressure  at  successive  alti- 
tudes, so  chosen  that  between  each  there  is  contained  oue-sixth  of  the 
weight  of  the  atmosphere. 

The  temperatures  are  determined  by  the  admirable  formula  of  Men- 
delieff,  which  applies  especially  to  the  free  air  and  great  altitudes,  and 
in  which,  however,  Koppen  adopts  the  constant  ifP  from  Hann,  instead 
of  the  36^  given  by  Mendelieff,  whence  it  becomes 

h  +  4(P  _  bh 
fo  +  40O  ■"  Bo 

The  vapor  tension  is  given  on  the  assumption  that  the  air  is  satu- 
rated at  the  temperature  given  for  each  altitude. 


FresBure. 

« 

Temperatare. 

Vapor  tension. 

RelAtive 

Altitude. 

h 

Absolute. 

« 

. 

iiifii>. 

^CmL 

wwwfn» 

m. ' 

1 

750 

-f  20 

17.4 

0 

1 

625 

-f  10 

9.2 

1519 

500 

0 

4.6 

zsrr 

325 

—  10 

2.1 

5666 

1 

250 

20 

0.9 

8^06 

^ 

125 

—  30 

0.4 

14084 

Koppen  enforces  careful  attention  to  the  fact  that  sensible  horizontal 
and  vertical  gradients  of  pressure  have  each  their  respective  import- 
ance in  the  atmospheric  motions.  He  attributes  both  to  differences  of 
density,  due  mostly  to  temperature ;  differences  in  a  horizontal  direc- 
tion give  rise  to  the  general  atmospheric  circulation  and  the  extensive 
storms;  differences  in  a  vertical  direction  (i.  «.,  departures  from  a 
condition  of  stable  equilibrium)  give  rise  to  local  motionS|  such  as  form 
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cniDulus  clouds,  water  8X>oat8,  tornadoes^  &c.  ^'  In  respect  to  the  rate 
of  diminatioQ  of  temperature  with  ascent  there  is  a  notable  difference 
between  the  front  and  back  of  a  normal  depression  moving  eastward. 
In  the  front  part  the  south  winds  bring  warm  air,  and  even  more  in  the 
middle  than  in  the  lowest  atmospheric  strata^  because  the  currents 
move  faster  at  an  altitude,  and  because  their  direction  is  different,  for 
they  flow  both  from  the  south  and  from  the  minimum,  bringing  with 
them  the  latent  heat  of  the  condensation  of  the  precipitation  going  on 
within  the  inner  portion  of  the  depression,  while  the  cooler  air  on  the 
earth's  surface  is  drawn  in  from  the  regions  that  have  not  yet  been 
reached  by  the  minimum.  Therefore,  here  the  temperature  diminution, 
with  altitude  at  least  in  the  lower  half  of  the  strata,  is  slow;  but  the 
general  excess  of  heat  over  the  region  causes  a  general  gradient  directed 
outwards  and  a  slow  ascent  of  the  air,  the  result  of  which  is  cloudy 
sky  and  continuous  precipitation.  In  the  rear  of  the  depression  it  is 
otherwise.  Here  the  wind  in  the  middle  strata  of  the  atmosphere  has, 
indeed,  in  general,  the  same  direction,  but  the  swifter  motion  of  the 
upper  layers  and  the  contact  of  the  lower  layers  with  the  surface  of 
the  earth  still  warm  from  the  preceding  mild  weather  [and  the  rapid, 
evaporation  of  freshly  fallen  rain]  cause  even  here  an  important  dif- 
ference in  the  relations  of  the  upper  and  lower  portions  of  the  stream 
of  air,  and  especially  a  decidedly  more  rapid  cooling  of  the  upper  re- 
gion ;  a  very  rapid  fall  of  temperature  with  ascent  for  the  lower  half  of 
the  atmosphere,  is  the  consequence.  Hence  the  air  in  the  rear  of  a 
minimum  acquires  the  characteristic  interchange  of  shower  and  sun- 
shine, due  to  the  many  local  upbursts  of  the  warm  lower  strata  over 
the  whole  region  where  cold  air  is  in  the  neighborhood  of  warmer, 
moister  air  to  the  eastward." 

A  third  type  of  gradient  is  that  presented  by  the  high  or  anti  cyclonic 
areas,  within  which  the  temperature  gradient  and  atmospheric  motions 
are,  in  general,  directed  downwards,  but  the  lowest  stratum,  or  sixth, 
the  part  of  the  atmosphere  which,  of  course,  has  been  stopped  in  its 
descent,  its  warming  and  its  drying  is  found  moving  slowly  outwards. 
In  such  anti-cyclones  the  perfect  freedom  from  clouds  favors  the  radia- 
tion of  heat  from  the  earth's  surface  (in  winter  and  at  nights),  produc- 
ing such  great  cooling  as  to  lead  to  complete  inversion  of  the  normal 
vertical  distribution  of  temperature  and  to  the  formation  of  fog  in  the 
lowest  part  of  the  stratum.  Koppen  concludes  as  follows :  '<  The  cold 
over  the  continents  directly  causes  the  increased  density  of  the  air  and 
the  initiation  of  barometric  maxima  and  their  descending  air  currents. 
For  even  although  the  temperature  does  not  suffice  to  explain  the  aver- 
age distribution  of  pressure  with  latitude,  and  mechanical  influences 
have  to  be  added  thereto,  still  for  the  annual  variations  in  the  pressure 
over  continents  and  ocean,  the  temperature  is  the  deciding  factor."  (Z. 
0.  O.  M.J  XVIT,  p.  93.) 

Dr.  W.  Koppen,  in  discussing  the  question  of  the  monthly  range  of 
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the  barometer,  states  that  E^amtz  had  already,  in  1834,  in  his  Lehrbuchj 
graphically  presented  the  lines  of  eqnal  barometric  ranges,  a  method 
that  has  been  neglected  nntil  in  most  recent  times,  when  Felberg  (1878) 
and  Koppen  (1882)  have  published  contributions  to  this  subject  not- 
withstanding the  difficulty  of  obtaining  uniform  or  homogeneous  resalts 
for  many  countries.  KQppen  has  be6n  able  to  make  a  very  extensive 
collection,  fairly  representing  the  whole  northern  hemisphere,  and  with 
numerous  points  of  comparison  in  the  southern  hemisphere,  from  which 
we  extract  the  following  table  of  mean  monthly  barometric  vaciability : 


Latitude  N. 


10 
20  . 
30  . 
40 
^50 
60  . 
70 
80  . 


Summer. 


Ocean. 


5 
6 

8 
16 
29 
38 
45 
40 
34 


s 


Contment. 


6.5  (4) 

1?  ''' 

13 
18 
25 
31 
33 


Winter. 


Ocean. 


5 

5 

6 

9 

16 

25 

28 

25 

18 


(3) 
(4) 


Continent. 


6  (4) 
6  (5) 
8      (7) 

11     (10) 

12 

14 

19 

18 


By  comparing  the  figures  in  this  table  with  values  based  on  dynam- 
ical formulas  due  to  Ferrel  and  Guldberg,  Koppen  concludes  that  the 
great  difference  between  the  mean  variability  over  the  land  and  sea  is 
to  be  referred  to  the  variable  influence  of  the  earth's  rotation  in  differ- 
ent latitudes  and  the  resistances  ofifered  by  the  surface  of  the  earth  to 
the  movement  of  the  air.  He  finds  that  in  winter  the  quantity  of  air 
passing  over  any  latitude  in  a  unit  of  time  is  the  same  in  all  latitudes, 
but  in  summer  the  quantity  is  sensibly  diminished  north  of  latitude  1(K>, 
perhaps  because  of  the  greater  quantity  of  vapor  and  latent  heat  in  the 
tropics.  The  hypothesis  that  the  friction  increases  the  barometric 
variation  especially  explains  the  relative  variations,  which  are  greater 
on  sea  than  on  land  in  latitudes  between  30^  and  70^  north,  but  at  the 
equator  are  smaller  on  sea  than  on  land.  Finally,  the  inflow  of  air  at 
the  earth's  surface,  or  the  outflow  in  the  outer  strata  is  approximately 
equal  in  all  latitudes  during  the  winter,  but  in  summer  diminishes,  first 
rapidly  then  slowly  for  increase  in  latitudes.  The  general  proi>ortionaIity 
of  the  barometer  variations  to  the  mean  barometric  gradient  gives  us 
further  corresponding  variations  with  the  mean  velocity  of  the  wind,  &c 
(Z.  0.  O.  M.y  xvin,  p.  7.) 

IX.— GENEBAL  AND  LOCAL  STOBMS. 

Koppen  has  published  a  chart  showing  the  frequency  of  and  princi- 
pal paths  pursued  by  centers  of  barometric  minima  for  the  region  be- 
tween the  Bocky  Mountains  and  the  Ural.    His  charts  are  based  on  the 
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publicatioiiB  of  the  Army  Signal  Office,  Hoffmeyer,  Loomis,  and  the 
Deutsche  Seewarte.    He  seems  not  to  have  access  to  the  similar  charts 
prepared  by  the  present  writer  for  the  statistical  atlas  of  the  United 
States  Census  Bureau  and  published  in  1875.    Kdppen's  charts  show 
seven  principal  centers  through  which  storm  tracks  are  most  likely  to 
pass.    Of  these,  two  are  in  America  on  the  parallel  of  45^,  and  the  cen- 
tral over  Lake  Superior  and  New  Brunswick,  respectively.    Three  be- 
long to  the  North  Atlantic,  near  the  parallel  of  65^,  and  central,  respect- 
ively, in  Davis's  Straits,  southwest  of  Iceland  and  northwest  of  Norway. 
The  principal  European  center  is  central  over  Denmark  and  Southern 
Sweden.    For  all  these  six  centers  thirty  or  more  barometric  minima 
occur  on  the  daily  morning  charts  in  the  course  of  the  year  for  each 
square  of  6^  in  latitude  and  1(P  in  longitude.    [This  statistical  presenta- 
tion of  the  frequency  of  storm  centers  seems  imperfect  in  that  it  takes  no 
a<k^ount  of  the  movement  of  the  storm  center  from  one  morning  until 
the  next;  it  is  simply  a  summation  of  what  appears  on  the  daily  morn- 
ing maps.    The  charts  of  the  United  States  statistical  atlas,  on  the  con- 
trary, were  based  upon  actual  storm  tracks  whose  paths  could  be  confi- 
dently laid  down  by  means  of  the  three  or  more  tri  daily  maps  of  the 
Army  Signal  Service ;  this  atlas  therefore  presents  the  total  frequency 
for  the  whole  year  and  the  whole  day.    A  new  edition  of  these  charts, 
embodying  all  the  work  of  many  years,  has  been  prepared  by  Finley 
and  is  now  in  press.]    In  some  remarks  on  his  charts  Dr.  Koppen  states 
that  the  minima  which  pass  from  America  to  the  English  Channel  re- 
quire about  six  days  to  travel  from  the  70th  to  the  10th  meridian  of 
longitude,  whereas  the  transatlantic  storms  require  nine  or  ten  days, 
but  the  irregularity  in  the  rate  of  storm  movement  is  very  great,  both 
by  the  ocean  and  the  land.    The  greater  part  of  the  storms  of  America 
pass  over  Greenland  and  Iceland,  and  daily  weather  telegrams  from 
islands  and  borders  of  the  North  Atlantic  Ocean  would  afford  to  Euro- 
pean meteorologists  a  practically  useful  synopsis  of  the  condition  of  the 
weather  for  the  guidance  of  the  navigators.    Koppen  also  remarks  that 
the  decided  excess  in  the  number  of  storms  passing  to  the  north  of 
Europe  over  those  passing  to  the  south  not  only  affects  the  climate  by 
the  characteristic  warm  and  damp  south  and  west  winds,  but  is  also 
the  foundation  of  the  so-called  Dove's  law  of  the  rotation  of  the  winds 
according  to  which,  in  Europe,  they  change  most  frequently  in  the  order 
east,  south,  west,  north,  or,  as  frequently  expressed,  shift  with  the  sun, 
namely,in  the  direct  and  not  the  backwardorder  of  rotation.    In  Green- 
land, on  the  other  hand,  where  the  observer  is  located  on  the  left-hand 
side  of  the  storm-path  the  change  of  wind  is  in  the  opposite  direction,  or 
they  are  said  to  back  against  the  sun  or  from  the  west  through  the  south 
and  east.    {Z.  0.  O.  M.j  xvn,  p.  267.) 

J.  Spindled  has  published  a  collection  of  paths  of  typhoons  in  Chinese 
and  Japanese  w:  ters,  compiled  for  the  years  1858  to  1878.    He  finds 
the  tnming-poinc  in  their  pai^abolic  paths  about  30^  north  latitude. 
H.  Mis.  69 35 
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Angast  and  September  are  the  months  of  greatest  freqaency  for  Japan- 
ese typhoons,  bnt  September  and  October  for  Chinese.  The  velocity 
of  movement  is  slowest  near  the  apex,  and  is  rather  slower  in  the  China 
than  in  the  sea  of  Japan.    (Z.  0.  Q.  Jf.,  xvu,  p.  336.) 

Dr.  Assman,  director  of  the  local  meteorological  station  at  Magde- 
'burg,  whence  special  weather  predictions  are  daily  issued,  has  paid 
special  attention  to  the  phenomena  of  local  thunder  storms,  and  urges 
the  establishment  of  more  numerous  stations  whence  data  may  be  de- 
rived for  plotting  the  phenomena  of  the  storm  as  a  whole  at  short  in- 
tervals of  time.  His  continuous  records  of  temperature  and  wind  show 
sudden  oscillations  of  temperature  that  seem  to  him  to  indicate  local 
cyclonic  movements.    {Z.  0.  O.  M.  xvu,  p.  337.) 

A.  Bichter  has  analyzed  the  observation  of  thunder*storms  during 
four  years,  1877  to  1880,  at  seven  stations  in  the  department  of  Glats. 
A  thunder-storm  is  considered  to  have  passed  over  any  locality  when 
the  interval  between  the  thunder  and  lightning  is  not  greater  than  sixty 
seconds.  The  annual  and  daily  periodicity  is  shown  in  the  following 
table  of  frequency : 


I. 


ft 


III. 


Month. 

Average 
ftrequenoy. 

Hours. 

Total.  ; 
namber. 

i 

I>eoemb«r 
January.. 
Febraary- 
Maroh  — 
April 

May 

Jane 

July 

▲asuat... 
September 
October. . . 
Noyember 

0.1' 

0.0 ; 

0.0 
0.6 
1.7  . 
4.7  i 

8.6 : 

6.4  i 

6.6 

8.6 

0.6 

0.1 

12         -8a.m 

3a.m.-  6a.m 

6a.m.-  Oa.m 

9a.m.-12noon 

12         -8p.m 

S  p.  m.—  6  p.  m ..... . 

6p.m.-  9p.m 

9  p.  m.-12  midnight. 

Total 

6.0' 
3.1  , 
2.6 
12.2  ; 
45.6 
63.6 
60.7 
26.9 

Uniform  hiffh  preaanre :.    8.7 

Central  reinon  of  maximum 2.1 

Kearamaximnm 11.1 

Zone  between  maximum  and  minlmnm .  43. 0 

Near  a  minimam 18.6 

Central  reiEion  of  minimum...........    4.7 

Unifoim  lowpresanre 2.0 

210.6 

Year 

80.4 

The  distribution  according  to  the  location  of  the  centers  of  maximum 
and  minimum  pressure  is  shown  by  the  third  table.  When  the  tem- 
perature is  above  or  below  the  normal,  the  storms  occur  as  follows : 

0-2°  below  normal 17.9 

0-2^  above  normal 27. 3 

2-4^  above  normal 96.9 

4-6°  above  normal 12.5 

{Z.  0.  O.  M.J  xvn,  p.  329.) 
Dr.  W.  Holtz  describes  ingenious  experiments  to  prove  that  tornadoes 
and  water-spouts,  &c.,  are  caused  by  electricity,  and  are  not  the  me-, 
chanical  effect  of  rotation  of  a  portion  of  the  atmosphere.  He  however 
quotes  equally  beautiful  experiments  of  Xavier  de  Maistre  (BibL  Vhi- 
versj  1832,  vol.  Li ;  Silliman's  Amer.  Jour.y  1834,  xxy),  that  fidly  support 
the  mechanical  theory.    (Z.  0.  0.  M.^  xvu,  p.  370.) 
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X.— ELEOTEIOITY,  MAaNETISM,  AUBOEAS,  LIGHTNINa, 

Freemau  has  investigated  the  electrical  state  of  a  plate  or  dish  troiu 
ivhich  water  or  other  flaids  is  being  evaporated.  He  finds  no  trace  of 
electrification,  and  concludes  that  atmospheric  electricity  cannot  be  due 
to  evaporation. 

L.  J.  Blake  has  investigated  the  electrified  condition  of  the  particles 
of  vapor,  both  condensed  and  nncondensed,  after  they  ascend  from  the 
evaporating  dish,  and  finds  that  these  also  give  no  sign  of  electrifica- 
tion, whence  also  it  follows  that  atmospheric  electricity  cannot  be  due 
to  aqueous  vapor.    (Z.  0.  O.  3f .,  XTO,  p.  482.) 

Dr.  Spring  has  attempted  a  more  satisfactory  hypothesis  as  to  the 
origin  of  atmospheric  electricity,  replacing  the  widely-prevalent  view 
according  to  which  the  atmosphere  communicates  its  own  electricity  to 
the  cloud  particles  at  the  moment  of  their  formation  by  condensation,  so 
that  a  cloud  contains  the  total  quantity  of  electricity  that  was  pre- 
viously iu  the  corre^onding  atmosphere,  but  in  a  higher  degree  of 
tension  because  of  the  change  in  condition  of  the  aqueous  vapor ;  this 
electricity  now  collects  itself  on  the  surfeuse  of  the  cloud  which  dis- 
cbarges itself  toward  a  similar  cloud  or  the  earth's  surface  like  any 
electrified  conductor.  Spring  shows  that  this  explanation  is  both  uu- 
satisfeustory  and  contradictory  to  well-known  physical  facts.  Starting 
with  certain  observations  in  the  Swiss  Alps,  where  Spring  had  some- 
times-found himself  in  the  center  of  a  thunder-storm,  and  had  per- 
suaded himself  that  a  cloud  does  not  act  as  a  single  conductor,  but 
that  the  individual  droi>s  or  hail-stones  retain  the  electric  charge,  he 
concludes  that  possibly  the  electricity  may  arise  partly  from  the  ascent 
of  the  moist  air,  partly  from  the  friction  of  the  falling  drops,  and  the 
atmosphere.  The  intensity  of  the  development  of  electricity  increases 
with  lower  temperatures.  Dr.  Spring  quotes  in  support  of  his  views 
similar  observations  by  Osborne  Reynolds  in  1878  and  the  observations 
made  by  H.  Spring  in  1876,  which  confirmed  the  view  that  the  combina- 
tion of  numerous  small  crystals  into  one  larger  is  accompanied  by  enor- 
mous increase  in  the  intensity. 

Dr.  Spring  made  special  experiments  as  to  the  possibility  of  elec- 
trifying a  solid  body  by  atmospheric  friction.  He  found  a  decided 
electrification  of  a  brass  sphere  produced  by  blowing  against  it  a  warm 
dry  current  of  air,  the  effect  being  somewhat  proportioned  to  the  ve- 
locity of  the  current  and  the  atmospheric  pressure;  he  further  observed 
that  rapid  variations  took  place  in  the  electrification  of  the  sphere  while 
the  current  remained  constant,  as  if  a  process  of  charging  and*  dis- 
charging were  alternately  going  on  between  the  current  and  the  sphere. 
{Z.  0.  O.  Jf.,  XVII,  p.  486.) 

Prof.  H.  von  Bezold  describes  an  electric  phenomenon  occurring  on 
February  19, 1882,  which  consisted  essentially  in  a  peculiar  cloud  reach- 
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ing  from  an  altitude  of  45<^  down  to  the  south  and  southwest  horizon, 
&om  which  an  intense  mild  light  beamed  in  streaks  resembling  anroras, 
-while  the  mass  of  the  cloud  exhibited  a  glow  so  intense  that  it  was  illn- 
tninated  as  brightly  as  a  whitewashed  wall  illuminated  by  a  street 
lamp.  This  appearance  continued  until  8  p.  h.,  shifting  to  various  parts 
of  the  horizon,  and  demonstrably  was  not  due  either  to  the  moon  or  the 
reflected  lights  of  the  city.  Bezold  concludes  that  this  was  a  case  of 
«elf-illuminated  clouds  similar  to  that  described  once  by  Sabine.  At  the 
:same  time  in  the  distant  Bavarian  forest  occurred  a  few  peals  of  thun- 
<ler  with  lightning  flashes.  [Similar  phenomena  have  been  observed  in 
Washington,  generally  at  the  end  of  a  period  of  warm  southerly  winds 
A^heu  cold  westerly  winds  with  light  flurries  of  snow  occur.  Another 
form  of  lightning  without  thunder  has  been  twice  observed  by  the  writer, 
namely,  in  Chicago,  July  4, 1859,  and  again  in  Washington  in  July,  1874, 
on  both  of  which  occasions  the  heavens  from  the  zenith  to  the  horizon 
"were  for  an  hour  or  more  brilliant  with  innumerable  simultaneous 
:flashes,  stealing  with  comparative  slowness  in  all  directions,  apparently 
on  the  under  surface  of  a  layer  of  thin,  high  clouds.  No  thunder  was 
aieard,  nor  did  any  rain  fall.]    {Z.  0.  Q.  Jf.,  xvii,  p.  146.) 

Prof.  Adams  has  studied  the  magnetic  storms  of  March,  1879,  by 
aneans  of  photographic  traces  at  Lisbon,  Goimbra,  Stonyhurst,  Vienna, 
St.  Petersburg,  and  Bombay,  in  the  northern  hemisphere,  and  Mel- 
%K>urne  and  Mauritius,  in  the  southern.  He  finds  that  a  diminution  of 
the  horizontal  intensity  occurs  with  an  eastern  departure  of  declination 
'^greater  at  St.  Petersburg  than  at  Kew,  and  vice  versa^  an  increase  of 
horizontal  intensity  occurs  with  a  west  departure  greater  in  St.  Peters- 
burg than  in  Kew. 

Adams  also  investigated  the  much  stronger  perturbations  of  August 
11-14, 1880,  by  means  of  the  curves  from  Lisbon,  Kew,  Vienna,  St.  Peters- 
^burg,  and  Toronto.  Vienna  and  Toronto  show  for  hours  together  strong 
similarity  iif  their  curves  and  then  change  to  great  diversity.  The  to- 
tal magnetic  intensity  at  St.  Petersburg  was  changed  by  nearly  one- 
oighth  of  its  whole  value.  Any  cause  that  is  insufficient  to  explain  the 
origin  of  thd  whole  terrestial  magnetism  could  scarcely  be  considered 
:as  sufficient  to  explain  such  enormous  perturbations.  {Z.  0.  O.  Af.,  xvHi 
ipp.  15, 16.) 

Wild  has  also  expressed  his  views  as  to  the  origin  of  terrestial  mag- 
netism and  magnetic  storms  in  connection  with  a  study  of  magnetic 
storms  of  1880,  August  11-14.  From  autographic  records  of  Pavlosk, 
Kew,  Zikawei,  and  Melbourne  he  concludes:  (1)  The  disturbance  of  all 
three  elements,  declination,  horizonal  and  vertical  intensity,  began  and 
«nded  simultaneously.  They  originated,  therefore,  from  either  one  single 
force  or  from  forces  that  simultaneously 'began  and  ended.  (2)  The 
individual  curves  of  disturbance  at  neighboring  points,  as  Kew  and 
Pavlosk,  show  some  similarity,  but  those  of  Zikawei  and  Melbourne 
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are  entirely  discordant.    (3)  The  characteristic  features  of  this  storm  ara 
as  follows : 

Character  of  disturbances. 


Stations. 

Deolinatiou. 

Inclination. 

Total  intensity. 

Kew. 

Strong. 

None. 

Slight. 

Pavlosk. 

Moderate. 

l^one. 

Very  strong.. 

Zikawei. 

Slight. 

Strong. 

None. 

(4)  The  magnitude  of  the  perturbation  for  each  element,  especially  the 
intensity,  and  for  each  day,  shows  a  diurnal  period  closely  coinciding 
with  normal  daily  variations.  (5)  It  is  probable  that  the  sun  is  to  bet 
considered  as  the  principal  agent  of  the  periodic  and  non-periodic  vari- 
ations of  the  elements  of  terrestrial  magnetism.  However,  it  must  be 
conceded  that  this  conclusion  would  require  that  we  assign  to  the  bxxu 
a  magnetization  per  unit  of  mass  about  13,000  times  that  of  a  unit  of  the 
earth's  mass,  and  that  at  times  of  great  perturbations  this  varies  to  and 
fro  by  thirty  times  its  own  amount ;  but  our  present  knowledge  only 
justifies  our  attributing  to  a  unit  of  mass  in  the  sun  a  magnetic  power 
2,000  times  that  of  a  unit  of  the  earth,  even  supposing  the  suA  to  be  a 
fully  saturated  steel  magnet.  Therefore,  it  appears  not  likely  that  the 
sun  alone  is  the  cause  of  the  normal  and  abnormal  variations.  It  will  be 
more  intelligible  to  adopt  with  De  La  Bive  the  view  that  the  earth  is  a 
Leaden  jar,  whose  inner  covering  is  the  surface  of  the  ground,  and  whose 
outer  surface  is  the  highly  attenuated  upper  strata  of  air,  and  that  dis- 
charges from  pole  to  equator  in  the  atmosphere  and  also  from  pole 
to  pole  within  the  eartn  continually  take  place.  The  ordinary  charges 
cause  the  normal  deviations  of  the  magnet,  the  abnormal  cause  the  per- 
turbations. We  have,  then,  only  to  assume  that  the  daily  position  of 
the  sun  has  an  influence  upon  the  direction  and  force  of  this  discharge^ 
and  that  the  abnormal  stronger  discharge  is  caused  by  special  occur- 
rences on  the  sun.  In  this  way  the  cause  is  made  present  on  the  earth,, 
and  the  sun  ^mes  in  only  as  the  medium  releasing  it  and  setting  it  inte 
activity.  Observations  on  earth  currents  have  been  instituted  in  Pav^ 
losk  that  will  perhaps  be  further  explanatory  of  this  matter.  (Z.  Ou 
©.  M.,  xvn,  p.  14.) 

Prof.  H.  W\^ld  has  investigated  the  so-called  magnetic  weather  of  Jan- 
uary 30-February  1, 1881,  by  means  of  the  records  of  magnetographs^, 
at  eleven  places  in  America,  Europe,  India,  China,  and  Australia.  He 
finds  that  the  perturbations  began  everywhere  simultaneously,  so  far 
as  the  time  scales  enabled  the  moments  to  be  determined.  A  perfect 
similarity  in  the  declination  curves  existed  throughout  Southern  Eu- 
rope, but  the  curves  for  Pavlosk,  Zikawei,  Bombay,  show  no  similarity^ 
while^for  Melbourne  and  Toronto,  the  declination  curves  generally  show 
almost  opposite  variations.  A  very  similar  statement  as  to  the  opposite 
character  of  the  variations  in  Europe  and  America  would  hold  good  for 
the  curves  of  horizontal  and  vertical  intensity  and  the  dip  of  the  needle^. 
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The  times  of  occurrence  of  maxima  and  minima,  and  the  amplitudes, 
especially  of  the  variations  in  declination,  correspond  very  closely  to  the 
distance  of  the  stations  from  tbe  auroral  circle  surrounding  the  mag- 
netic north  pole,  as  lately  defined  by  Baron  Il^ordenskiold ;  hence  it 
would  seem  to  follow  that  in  this  circle  originate  both  the  aurora  and 
the  magnetic  declinations.  Wild  concludes  that  the  source  of  the  per- 
turbiug  forces  is  so  far  distant  that  these  are  essentially  parallel  for 
all  stations,  and  that  possibly,  in  magnetic  perturbations,  the  total  mag- 
netic force  of  the  earth  is  not  changed,  but  the  increase  at  some  stations 
is  compensated  by  diminution  at  others ;  so  that  the  perturbing  forces, 
as  it  were,  merely  push  over  or  disarrange  the  geographical  distribu- 
tion of  terrestrial  magnetism.  He  finds  evidences  of  the  exist'Cnce  of 
several  independent  points  in  the  auroral  circle,  whence  originate  the 
magnetic  disturbances  that  were  felt  in  Europe.  (Z.  0.  O.  3f.,  xviii, 
p.  97.) 

Lemstrom  having  observed  that  in  Spitzbergen  the  galvanometer 
needles  had  distinctive  motions  during  an  aurora  when  he  held  it  aloft 
in  his  hands,  took  occasion,  on  his  subsequent  expedition  to  Lapland,  to 
establish  a  staff  with  metallic  point  upright  on  a  hill  150  meters  high,  and 
connected  the  point  by  insulated  wire  with  his  galvanometer  4  kilometers 
distant,  and  thence  to  the  ground  plate  of  platinum  buried  a  half  meter 
in  the  earth.  Beams  of  light  (the  elementary  light-needles  of  the  aurora) 
appeared  at  night  over  the  hill,  and  the  motion  of  the  galvanometer 
needle,  whenever  the  circuit  was  closed,  showed  the  presence  of  a  gal- 
vanic current.  Lemstrom  proposes  further  investigation  of  the  phe- 
nomena  in  northern  regions,  but  also  deems  it  proper  to  recommend 
this  to  the  attention  of  observers  in  temperate  latitudes,  where  auroran  ' 
are  frequent.    (Z.  0.  O.  M.j  xvii,  p.. 116.) 

Prof.  B.  Bobinson  has  published  his  long-promised  second  part  of  his 
catalogue  of  auroras  observed  from  1700  to  1877  in  Sweden,  concerning 
which  Professor  H.  Fritz  remarks,  that  it  is  the  conclusion  of  a  labor  of 
the  highest  importance  in  this  department,  especially  in  that  it  gives 
the  fullest  possible  details  as  to  time,  place,  details  an^  authorities 
for  each  aurora.  The  total  number  of  aurora  days  is  7,780 :  the  epochs 
of  maxima  follow  the  sun-spot  maxima  at  an  average  interval  of  14  years. 
The  annual  periodicity  shows  the  dependence  on  latitude  already  devel- 
oped by  Weyprecht  and  Tromholt  and  others,  viz,  the  most  northern 
stations  show  a  decided  maximum  in  the  winter  months,  whereasat  tem- 
perate latitudes  this  subsides  iutd  two  maxima  at  the  respective  equi- 
noxes.    {Z.  0.  G.  M.y  XVII,  p.  441.) 

Prof.  H.  Fritz  presents  an  interesting  analysis  of  the  chronological 
list  of  auroras  compiled  by  Lieut.  A.  W.  Greely,  of  the  Army  Signal 
Office,  which  he  recognizes  as  a  valuable  contribution  of  data  especially 
towards  the  determination  of  the  daily  and  secular  periodicity.  He 
finds  sufficient  confirmation  from  the  long  series  of  observations  at  To- 
ronto, Gardiner,  Cambridge,  and  Willets  Point,  &c.,  of  the  agreement 
between  tbe  periodic  variations  of  the  aurora  with  the  variation  of  the 
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8uii-8pot8.  For  the  annaal  period  he  finds  the  following  numbers,  which, 
however,  give  bat  slight  indications  of  the  ordinary  maxima  at  the 
equinoxes : 

January 84  July 91 

February 77  August 72 

March 88  September 96 

April 92  October. 85 

Mav 87  Hfovember 82 

June 90  December -  74 

As  regards  the  daily  period,  he  finds  a  confirmation  of  the  law  an- 
nounced by  him  in  1881,  namely,  that  there  is  an  annual  variation  in  the 
time  of  daily  maximum  by  reason  of  which  the  hour  of  maximum  in 
the  winter  half  of  the  year  is  decidedly  earlier  than  the  summer  half 
and  the  mean  duration  is  greatest  at  the  time  of  the  equinoxes,  (Z.  0. 
O.  M.J  rvii,  p.  417.) 

H.  J.  Groneman,  of  Groningen,  combats  the  statement  of  Sophus 
Tromholt,  that  in  many  cases  the  aurora  is  an  apparently  local  phe- 
nomenon, and  that  it  often  occurs  at  slight  altitudes  above  the  earth's 
surface.  He  examines  in  detail  the  observations  quoted  by  Tromholt,  &c., 
and  maintains,  after  minute  analysis,  that  they  give  no  ground  for  such 
conclusions.  {Z.  0.  0.  Jf .,  XYii,  p.  187.)  [The  present  writer  announced 
precisely  the  same  conclusions  in  the  Beport  of  the  Chief  Signal  Officer, 
1876,  p.  311,  as  based  on  the  study  of  many  auroras,  especially  that  of 
April  7, 1874,  and  is  still  inclined  to  sustain  the  views  of  Tromholt.] 

Sophus  Tromholt  replies  to  Groneman's  criticisms  in  an  equally  posi- 
tive manner  and  witli  fullest  possible  details.  He  concludes  that  with  one 
exception  all  of  Groneman's  thirty-two  objections  rested  upon  observa- 
tions made  carefully  by  Tromholt  himself,  and  that,  conscious  of  the 
favorable  location  whence  he  observed,  of  his  many  years'  experience, 
And  of  the  special  care  given  to  the  examination  of  the  whole  heavens, 
he  must  still  remain  convinced  that  in  many  cases  the  location  of  the 
auroral  light  is  very  near  to  the  earth's  surface,  frequently  underneath 
the  clouds  and  sometimes  at  the  surface.    {Z.  0. 0, M,^  xvu,  pp. 342-^51.) 

S.  Fritz  has  published  in  Danish  a  memoir  entitled  Recent  Investiga- 
tion on  Winds  in  the  Atmosphere^  &c.,  in  which  he  gives  the  results  of 
years  of  personal  experience  in  reference  to  the  auroral  phenomena  at 
Ivigtut,  Greenland,  61^  20^  north  latitude.  Within  the  belt  of  gieatest 
fi'equency  the  aurora  is  an  almost  daily  phenomenon  that  fails  only 
when  fog  or  clouds  obscnre  it.  North  of  80^  north  latitude  it  is  rarely 
seen.  Between  this  and  the  zone  of  maximum  frequency,  it  is  seen  to 
the  south  of  the  observer's  zenith,  and  usually  as  a  freely  moving  wavy 
band  of  great  horizontal  extent.  This,  <^  the  Arctic  form,"  consists  of  a 
series  of  bars  of  light  arrayed  side  by  side  perpendicular  to  the  general 
axis  of  the  band,  while  the  whole  band  is  always  in  a  wavy,  often  in  a 
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nearly  circulating,  movement;  the  individual  perpendicalar  bars  that 
form  it  have  simultaneously  a  forward  and  backward  movement;  the 
whole  band  changes  its  place  continuously  in  the  sky,  and  ordinarily  one 
sees  many  such  bands  expanded  over  the  sky.  The  auroral  arches  seen 
by  observers  stationed  at  northern  latitudes  have  a  more  regular  inva- 
riable form  than  these  bands,  and  both  these  forms  are  seen  by  observ* 
ers  in  the  southern  part  of  the  zone  of  maximum  frequency.  Accord* 
ing  to  Edlund  the  aurora  depends  on  atmospheric  electricity,  but  a  mu- 
tual  dependence  on  terrestrial  magnetism  and  sun  spots  is  alsoacknowk 
edged,  and  the  parallelism  of  these  with  the  annual  daily  variations  of 
atmospheric  temperature  and  pressure  force  us  to  trace  all  back  to  the 
same  source,  the  sun. 

Arsuk  Fiord  is  in  61o  W  north  latitude.  This  fiord  is  2  miles  wide 
by  25  long,  and  its  shores  are  steep,  rocky  clifGs  from  one  to  four  thou- 
sand feet  high.  Midway  of  its  length,  on  the  south  side,  lies  Ivigtut. 
At  this  station  the  aurora  light  begins  with  a  development  in  the  west 
over  the  north  of  the  fiord,  and  as  it  progresses  eastward  follows  the 
direction  of  the  fiord,  sometimes  covering  its  entire  length,  and  having 
outliers  over  the  smaller  arms  of  the  fiord;  but  ordinarily  the  western 
part  of  this  autoral  band  disappears  before  the  development  has  ex- 
tended to  the  eastern  end  and  new  bands  of  light  come  again  Arom  the 
western  end  eastward.  The  phenomenon  is  best  developed  at  two 
hours  after  sunset,  and  appears  then  to  be  near  the  eieuth's  surface, 
occasionally  only  1,000  feet  above  sea-level.  As  a  rule,  the  aurora  is 
fully  developed  only  in  calm,  clear  weather.  It  most  frequently  appears 
during  the  east  wind  (the  well-known  FQhn  wind),  but  is  then  very  un- 
quiet and  dismembered.  The  author  then  gives  his  theory  that  the  au- 
rora is  due  to  local  currents  of  warm  and  cold  air.  (Z,  0.  O.  M^  xvn, 
p.  320.) 

^ordenskiold,in  his  report  on  the  auroras  observed  in  the  Bering  Sea 
during  the  voyage  of  the  Yega  in  1878  and  1879,  states  that  in  those 
regions  the  aurora  presented  an  entirely  different  appearance  from  what 
is  ordinarily  seen  in  Europe.  It  consisted  regularly  of  an  arch  of  light 
five  or  twelve  degrees  above  the  horizon,  perfectly  quiet,  without  mo- 
tion or  rays.  The  inside  of  this  arch  was  sharply  defined,  and  the  so- 
called  dark  segment  wholly  free  from  light,  and  generally  free  from 
clouds  or  fog.  The  upper  limit  of  the  arch  was  not  sharply  defined,  and 
above  it  the  sky  was  somewhat  illuminated ;  occasionally  rays  issued 
from' this  side,  especially  when  several  such  arches  were  ananged  above 
each  other,  which  latter  apx>earance  was  not  rare.  The  brilliant  dra- 
pery and  beams  reaching  the  zenith,  so  common  in  Europe,  were  very 
seldom  seen. 

Nordenskiold  proposes  the  following  explanation,  namely,  that  the 
ordinary  auroral  arches  are  due  to  a  luminous  ring  that  remains  per- 
manently around  the  magnetic  pole  as  a  central  axis,  its  center  being 
about  2,000  kilometers  above  the  earth's  surface,  its  radius  0.32  of  the 
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earth's  radiusy  and  the  plane  of  the  ring  perpendicular  to  that  ter- 
restrial radios  that  passes  through  its  center.  A  second  ring  in  the 
same  plane^  but  of  greater  diameter,  concentrically  surrounds  the  first. 
There  are,  therefore,  five  zones  to  be  distinguished  in  the  study  of  auro- 
ras :  (1)  A  circle  with  the  radius  of  8  degrees,  whose  center  lies  in  or  near 
Smith's  Sound,  within  which  the  aurora  is  seldom  seen,  and  then  only 
as  a  light  cloud  m  the  horizon ;  (2)  A  concentric  ring  8  degrees  out- 
side of  the  preceding,  where  the  single  aurora  arch  is  the  ordinary 
phenomenon ;  (3)  The  ring  between  circles  of  16  or  20  degrees  radius^ 
Inhere  the  ordinary  arch  appears  near  the  zenith,  and  as  a  faint  lights 
or  else  it  appears  as  an  arch  to  the  north,  while  in  the  south  another 
aurora  appears ;  (4)  The  ring  between  circles  of  20  and  28  degrees  ra- 
dius where  auroral  rays  ordinarily  attend  the  arch  and  perhaps  even 
extend  to  a  second  luminous  ring ;  (5)  Between  the  circles  of  28  and 
33  degrees  radius,  the  inner  or  lower  arch  is  no  longer  seen,  but  the  mag- 
nificent drapery,  with  brilliant  and  moving  rays,  is  the  ordinary  phe- 
nomenon.   {Z.  0.  0.  M.J  XVII,  p.  232.) 

XI. — OPTICAL  PHENOMENA. 

Kerber  has  studied  certain  optical  phenomena  by  which  to  gain  some 
idea  of  the  altitude  of  the  earth's  atmQsphere.  From  the  value  of  the 
constant  of  refraction,  i.  e.,  57^^3,  he  deduces  the  limiting  altitude  192.(> 
kilometers.  But  from  a  more  critical  study  of  the  formula  he  deduces 
189.0  kilometers.  Al-Hazen's  method  of  determining  this  height  from 
observations  of  the  height  of  the  twilight  arc  that  rises  in  the  east  after 
the  sun  sinks  in  t^e  west,  or  vice  versa  in  the  morning,  gives  a  much' 
lower  altitude,  but  this  is  apparently  due  to  the  fact  that  the  light  of  the 
twilight  arc  comes  from  those  lower  strata  that  contain  moisture  or  dust 
enough  to  reflect  a  sensible  amount  of  light  to  the  eye.  Nothing  can  be 
determined  from  this  as  to  how  much  higher  up  the  attenuated  air  ex* 
tends.  (Z.  0.  0.  if.,  xvu,  p.  72.)  [It  is  to  be  hoped  that  photometric 
methods  may  yet  become  applicable  to  this  interesting  problem.  The 
remarkable  colors  of  the  twilight  and  dawn  during  the  latter  half  of  the 
year  1883  and  over  the  whole  world  show  that  at  very  great  heights  our 
atmosphere  is  subject  to  changes  that  only  affect  the  vision,  sJthougb 
they  may  sensibly  affect  temperatures  and  weather  at  the  surface  and 
are  in  some  cases  believed  to  have  connection  with  terrestrial  and  cosmic 
phenomena.] 

Exner  gives  some  of  the  results  of  critical  study  upon  the  scintilla* 
tion  of  stars,  especially  with  the  Arago  scintillometer.  After  explaining 
the  various  special  phenomena  observed  by  Arago,  Marius,  Nicholson^ 
Montigny,  and  Bespighi,  he  proves  that  Arago's  theory  of  interference 
is  not  sustained,  and  we  must  abide  by  the  views  of  Hooke,  Newton^ 
Young,  Montigny,  namely,  that  the  cause  of  scintillation  is  to  be  found 
in  the  variable  refractions  experienced  by  the  rays  in  passing  through 
the  irregularities  of  the  atmosphere,  and  that  the  colored  rays  result 
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from  this  irregular  refiraction  combined  with  the  regular  atmospheric 
8x>ectral  dispersion.    (Z.  0.  O,  M.y  XYii,  p.  296.) 

Xn.— MISOBLLANEOUS  APPLICATION. 

Koppen  gives  an  abstract  of  Hann's  paper  on  barometric  hypsome- 
try  that  was  published  in  1876,  but  seems  as  yet  little  known,  although 
the  main  novelty,  t.  6..  Hann's  formula  for  decrease  of  vapor  tension  with 
altitude,  has  been  utilized  in  Upton's  and  other  hypsometric  formulse. 
Koppen  indorses  heartily  Hann's  method  of  approximating  when  the 
observations  of  humidity  have  not  been  made  at  either  station,  namely, 
to  assume  a  probable  value  of  the  relative  humidity  at  the  time  as  being 
better  than  Bauemfeind  and  Schrieber's  suggestion  to  adopt  a  normal 
monthly  value  for  the  locality,  since  the  absolute  humidity  varies  much 
more  than  the  relative.  By  assuming  the  vapor  tension,  /  {e)  as  ap- 
proximately dependent  principally  upon  the  air  temperature,  t^  Hann 
finds  from  winter  and  summer  observations  in  the  Alps  and  Himalaya 
f  {e)  =  0.00154  -f  0.000341  <,  and  introducing  this  into  his  formula  obtains 
as  a  modified  factor  for  the  temperature  correction  0.00400,  exactly  agree- 
ing with  La  Place. 

Possibly  a  still  better  method  is  the  following :  By  means  of  annual 

and  monthly  means  of  pressure  (B  and  b)  and  temperature  {if  and  if')  at 

two  stations  determine  the  temperature  constant;  for  St.  Bernard  and 

Geneva  from  6  years  of  observation  Hann  finds 

B  z'                    i'   A-    if'  \ 
h  =  18640  log  ^{l  +  0.0032 =| J 

and  similarly  for  other  parts  of  the  world.  From  this  data  determine 
the  effect  of  geographical  location  on  these  constants  and  deduce  a  gen- 
eralized formula  for  application  anywhere.    (Z.  0.  O.  if.,  xvii,  p.  70.) 

Angot  replies  to  a  review  of  his  hypsometric  formula  and  tables  by 
maintaining  that  the  diurnal  and  annual  periodicity  in  altitudes  as  com- 
puted ordinarily  is  a  physical  necessity  that  ought  not  to  be  diminished 
or  suppressed  by  any  method  of  computation,  but  rather  brought  out 
in  its  rational  proportions  until  the  rational  physical  formula  for  its  cor- 
rection can  be  deduced.  He  seems  to  consider  that  since  the  warming 
of  the  atmosphere  causes  a  part  of  what  was  below  the  upper  station  to 
rise  by  expansion  until  it  is  above,  there  is  therefore  less  air  between 
the  two  stations,  and  the  barometric  difference,  as  well  as  the  computed 
hypsometric  difference,  should  be  less  during  day  and  summer  than 
during  night  and  winter. 

Hann  replies  to  this  insidious  error  that  the  temperature  term  in  the 
Laplace,  Angot,  Buhlmann,  and  other  formulse  would  wholly  correct 
this  diurnal  and  annual  periodicity  if  only  the  true  air  temperature 
were  known  and  used ;  the  trouble  is  neither  in  the  local  peculiarities  nor 
in  the  barometer  nor  the  formula :  the  periodicity  in  barometric  hyp- 
sometry  is  not  a  physical  necessity  nor  a  fact  in  nature ;  it  is  a  result  of 
computations  based  on  man's  ignorance  of  the  air  temperature  and  of 
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the  effect  of  the  motion  of  the  air,  which  latter  has  therefore  generally 
been  quite  left  oat  of  consideration.    {Z.  0.  O.  if.,  xvn,  p.  56.) 

Hoffman,  in  continuation  of  his  long  series  of  studies  into  vegetable 
physiology,  states  that  in  the  determination  of  the  thermal  constants 
of  vegetation  the  summation  of  the  daily  maximum  positive  readings 
of  a  thermometer  in  sunshine,  gives  far  better  results  than  tbe  use  of 
the  ordinary  air  temperature,  since  the  plant  itself  is  mostly  exposed  to 
tbe  full  sunshine.  The  error  of  the  air  temperature  method  is  often  10 
per  cent,  of  the  total  temperature  sum,  while  that  of  the  sun  thermome- 
ter but  1  per  cent.  The  errors  of  the  former  method  are  least  in  low 
and  shady  places,  but  become  very  large  when  applied  to  high  and 
mountain  regions,  where  the  shaded  thermometer  always  reads  much 
lower  than  the  sunshine  thermometer.  By  using  sunshine  or  insolation 
thermometers  of  perfectly  uniform  size  f^nd  spherical  bulbs,  Hoffman 
hopes  to  make  the  observation  at  neighboring  stations  more  perfectly 
comparable,  and  refers  with  satisfaction  to  the  progress  made  in  this 
respect  by  Dr.  J.  Ziegler,  of  Frankfort.  [It  would  seem  that  the  ther- 
mometers used  are  ordinary  bright  bulb  with  a  brass  scale  and  not  in 
vacuoy  and  which  always  agree  within  2o  centigrade.  Whatever  objec- 
tion there  may  have  been  to  the  bright  and  black  bulb  in  vacuoy  or  the 
Arago-Davy  actinometer,  as  a  means  of  obtaining  the  relative  intensity 
of  sumsdiine,  have,  I  think,  been  mostly  removed  by  recent  researches 
of  Prof.  Ferrel,  now  in  press,  audit  would  seem  that  this  instrument 
should  be  substituted  for  the  thermometer  in  air.] 

The  comparative  observations  made  by  Hoffman  at  low  and  at  ele- 
vated x>oints  show  clearly  the  effect  of  superincumbent  air,  mist,  haze, 
smoke,  &c.;  thus  the  differences  between  the  reading  of  the  same  ther- 
mometer exposed  ten  or  twenty  minutes  in  the  sunshine  and  then  in 
the  shade  in  calm  and  under  very  clear  skies,  gave  for  Oiesen,  altitude 
492  feet,  4^.9  centigrade,  while  observations  on  mountains  5,000  to  8,000 
feet  high,  give  160.4  centigrade.  Selecting  only  observations  made  on 
the  same  day  as  given  by  Hoffman,  I  have  compiled  the  following 
nearly  comparable  results  A 


Date. 


1880. 
VII,18 
VII,  28 

vni,  2 

VIll,  3 
VIII,  5 
VIII,  7 
VIII.  8 
VIIT.IO 
VIII.  29 


Station. 


PontresinA 

do 

Bemioa  Hospice. 
do 

do 

..    do 

Silver  Plana 


Mean 


Alti- 
tude. 


Feet 

6,659 

6.553 

8,113 

8,118 

8,118 

8,118 

8,118 

^603 

5,S93 


Honr. 


10.00 
6.16 
2.46 
8.16 
2.80 
2.00 
8.00 
8.80 
9.80 


a. 

P- 
p. 
P- 
P- 
P- 
P- 
P- 
P- 


m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 


BeadingB. 


Son. 


25— 
26— 
26  ~ 
29— 
33  — 
29— 

26  — 

27  — 


Shade. 


o 

13 

9 
11 
12 

11.6 
12 
12 
78 

4 


▲tGiessen. 


Hour. 


12.80 
11.25 
11.54 
11.16 
10.00 
10.15 
12.15 
8.35 
9.80 


Readings. 


Snn. 


o 

27.6 
19.3 
23.3 
22.3 
22.0 
24.0 
24.4 
17.0 
l&O 


Shade. 


23.6 
13.3 
10.0 
18.4 
17.6 
18.0 
18.2 
12.0 
11.6 


Son— shadsb 


I. 


13 

16 

15 

14 

17.6 

21 

17 

18 

23 


17.2 


i 


P  o 


o 

8.9 
6.0 
4.8 
3.9 
6.1 
6.0 
6.8 
6.0 
4.6 

4.8 
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These  differences  are  apparently  largely  due  to  mechanical  imparities 
in  the  atmosphere,  such  as  are  washed  away  by  every  rain  or  snow-fall, 
and  their  importance  can  be  seen  from  the  fact  that  from  observations 
on  the  Brocken  it  is  proved  that  only  one-third  of  the  sunrises  and  sun- 
sets can  be  clearly  seen  and  these  are  pretty  uniformly  distributed 
through  the  year. 

The  ordinary  observation  of  amount  of  cloudiness  gives  little  or  no 
idea  of  this  obscuration  of  the  solar  rays ;  thus  during  the  interval  cov- 
ered by  the  above  observations  the  average  cloudiness  for  all  the  above 
high  stations  was  almost  exactly  the  same  as  for  the  low  station  G  les- 
sen. 

The  thermal  constant  of  vegetation  must,  of  course,  begin  at  some 
epoch  uniform  for  all  plants.  Hoffmann  confines  himself  to  plants  with 
closed  winter  buds  and  takes  the  time  of  first  swelling  of  the  buds  as 
the  date  for  which  to  begin  the  summation  of  temperature. 

In  order  to  ascertain  this  movement  he  paints  in  black  a  broad  line 
on  one  side  tt  the  trees  and  daily  observes  with  a  lens  until  he  discerns 
white  lines  breaking  open  in  the  blackened  portion ;  he  finds  that  the 
dates  can  be  thus  ascertained  to  within  one  day  when  the  temperature 
rapidly  increases,  but  to  only  within  a  week  when  the  temperature  in- 
creases slowly  and  regularly.    (Z.  0.  O.  Jf.,  xvii,  p.  30.) 
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Osservazioni  della  declinazione  magnetica,  Bett.  1  1881,  a  mag- 

gio  1882,  dal  F.  Brioschi.    Napoli,  [1882],    4to,  pp.  11. 
New  Soatli  Wales.    Government  Astronomer.    Besults  of  rain  and 

river  observations,  1881-1882,  by  H.  O.  Russell.    Sydney,  1882- 

1883.    2  vols.    8vo,  pp.  18,  map,  ch. }  and  pp.  22,  map,  ch. 
Ohio  Meteorological  Bureau.    Eeport,  October,  1882-Deoember,  1883. 

Columbus,  1882-1883.    8vo. 
OJjTVBK.    J.  A.  W.    Sunspottery;  or  what  do  we  owe  to  the  sunt 

London,  1883.    8vo,  pi>.  54. 
Oviedo.    Estacion  meteorol6gioa.    Besdmenes  generales  de  las  observa- 

clones  realizadas  desde  al  ano  de  1851.    Oviedo,  1882.    8vo,  pp.  51. 
Paris.     Bureau    central    m^tforologiqne.      Bulletin    m^t^orologique 

(daily,  with  charts),  1882-1883.    4to. 
Annates,  publi6es  par  E.  Mascart. 

1880.  L  £tade  des  orages en  France  et  m^moires  diveni.    P.,  1882.    4to,  pp. 

xi  -f  35  +  136,  ch.  12,  pi.  31. 
II.  Balletin  dee  obaervations  fran^iaes  et  levae  climatologiqne.    P., 

1882.  4tp,  pp.  265  +  50,  cb.  40. 

III.  Plnies  en  France,  1880.    P.,  1882.    4to,  pp.  304,  pi.  7. 

IV.  M^t^orologie  g^n6rale.    £tade  sor  la  m^t^orologie  dee  vents  dana 

I'Atlantique  Nord,  L.  Braolt.    P.,  1881.    fol.,  pp.  120,  pi.  14. 

1881.  I.  fitnde  desorages  en  France  etm^moires  divers.    P.,  1883.    4to,ppy 

xvi  -I-  204,  ch.  40. 
III.  Plnies  en  France.    P.,  1883.    4to,  pp.  22  +  306,  pi.  5. 
lY.  M^t^orologie  g^n^rale.    Nouvelles  cartes  d'isothennes  et  d'isobarea 

moyennes  &  la  snrface  da  globe.    L.  Teissereno  de  Bort.    P.* 

1883.  4to,  pp.  62,  cb.  224. 

— Bapport  du  comit4  m6t6orologique  international.  B6union 

de  Berne,  1880.    Paris,  1882.    8vo,  pp.  88. 

Service  hydrom^trique  du  bassin  de  la  Seine.    fi6sum4  ^des  ob- 


servs^ions  centralis6es,  188(M.88L    Yersailles,  1882-.1883.    2  vols. 
8vo,  pp.  56  J  29. 

Observations  sur  les  cours  d'eau  et  la  pluie,  1880-1881. 

[Yersailles,  1882-1883.J    2  vols.    fol.    Lith.  charts. 

Sod^t^  m6t6orologique  de  France.    Annuaire  (monthly),  xxx. 


XXXI,  X882-.1883.    P.,  1882-1883.    2  vols.    1.  8vo. 
Pabnisll,  Arthur.    Action  of  lightning  and  means  of  defending  life 

and  property  from  its  effects.    L.,  1882.    16mo,  pp.  13+303. 
Perpignan.    Observatoire.    Bulletin  m^t^orologique  du  d^partement  des 

Pyr^n6es-0rientales,  par  Dr.  Fines^  x-xl,  1881-1882.    2  vols.    1. 8vo. 

pp.  73 ;  79. 
PiiUMAKDON,  J.  B.    Le  baromMre  appliqnd  &  la  provision  du  temps  eu 

France.    2e  ed.    P.,  1883.    12mo,  pp.  61,  pi.  16. 
Po£y,  Ain)Bi6.     Les  conxants  atmosph6riques  d'aprte  les  nusiges  au 

point  de  vue  de  la  provision  du  temps.    P.,  18^.    am.  8vo,  pp. 

vu  +  86. 
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Pola.    K.  k.  hydrographisches  Amt.     Beschreibang   der  meteorolo- 

giscben  Instrumente.    Pola,  1882.    8vo,  pp.  24,  pi.  6. 
". Besultate  aiis  den  meteorologischen  Beobacbtungen  zu  Pola, 

August  1864-December  1881.    Pola,  1882.    8vo,  pp.  51. 
Prague.    K.  k.  Stemwarte.    Astronomiscbe,  magnetiscbe  nnd  meteoro- 

logiscbe  Beobacbtungen.    Jabrg.  42,  43,  1881-1882.    Prag  [1882- 

1883].    2  vols.    4to,  pp.  xviii+57;  xviii-f  G2. 
Puebla.    GoUegio  eat61ico  del  Sagrado  Corazon.    Observaciones  meteo- 

roWgicas,  1881-1882.    Puebla,  [1882-1883].    2  vols.    4to,  pp.  29. 
IcADAU,  B.    Les  v^tements  et  les  habitations  dans  leur  rapports  avec 

Tatmospb^re.    P.,  1883.    12mo. 
— '. La  m^t^orologie  nouvelle  et  la  prfvision  du  temps.    P.,  1883. 

12ino,  pp.  119. 
Kadcliffe  Observatory.    Besults  of  meteorological  observations,  by  E. 

J.  Stone,  1880.    Oxford,  1882.    8vo,  pp.  xii+116. 
Bagona,  D.    Sulle  ore  delle  massime  e  minime  velocity  assolate  del 

vento  in  Modena.    lioma,  1882.    4to,  pp!  5. 

Le  brinate  da  7  a  13  aprile  1882.    Modena,  1882.    12mo,  pp.  14. 

JJ  invemo  1881, 1882.    Modena,  1882.    4to,  pp  47,  ch.  1. 

L'  estate  del  1881.    Modena,  1882.    4to,  pp.  43. 

Pioggia  a  differenti  altezze.    Boma,  1883.    4to,  pp.  12. 

— Andamento  annuale  della  pressione  atmosferica.    Modena,  1883. 

4to,  pp.  127,  ch.  4. 
Bedford,  F.    Weekly  results  of  meteorological  observations  at  Sillotb 

Bectory,  Cumberland,  1881-1883.  Carlisle,  1882-1883.  3  vols.  ISmo. 
Eepertorium  fur  Meteorologie,  red.  von  H.  Wild.  vm.  St.  P.,  1883.  4to. 

COMTBNT8. 

1.  Die  StUrme  des  weiasen  Meeree.    M.  Rykatsohew.    pp.  48. 

S.  Ueber  die  geograpkische  Vertheilang  and  sSoalare  Aendenuig  der  Decli- 
nation and  Inclination  im  earop&iechen  Rowland.  A.  von  Tillo.  pp.  82, 
oh.  4. 

3.  Ueber  die  Abhangifi^keit  der  Verdanstnng  des  Waasers  von  der  Temperstur 

deeselben  und  von  der  Feuohtigkeit  and  Bewegung  der  Loft.    £.  Stall- 
ing,   pp.  49. 

4.  Ueber  Flath  and  Ebbe  in  St.  Petersbnrg.    J.  Amelang.    pp.  14,  oh.  L 

5.  Le  flax  et  reflax  de  ratmosph^re  d'apr^s  les  obserrations  an4mom6triqaes 

faltes  &  rObservatoire  physiqne  central  de  St.-P^tersboorg.    M.  Rykata- 
chew.    pp.  8,  pL  1. 

6.  Yertheilang  der.Nebel  ttber  der  Ostsee  nach  Jahresseiten.    N.  Paxo- 

menskij.    pp.  17,  ch.  1. 

7.  Beetimmnngen  der  Horizontal-Intensitat  des  Erdmagnetismns.    pp.  81. 

8.  Ueber  die  Fluth  and  Ebbe  in  der  Atmosphare  nach  den  Anemographen- 

AtifEeiohnnagen  des  physikalischen  Central-ObserTatoriumB  in  St.  Petera- 
barg.    A.  Belikow.    pp.  6,  ch.  1. 

9.  Die  Cyolonenbahnen  in  Rnasland,  1878-1880.    £.  Leyst.    pp.  28,  oh.  US. 
10.  Jahresbericht  des  physikalischenCentral-ObserYatoriami  fOr  1881  a.  188S. 

H.  WUd.     pp.  103. 
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1.  Die  niedrige  Temperatnr  des  Octo1>er8,  1881.    £.  Leyst.    p.  1. 

2.  Ueber  die  Bestimmnng  der  absoluten  Grosse  der  YerddnBtang  von  einer 

freien  Wasserflache  Dach  doD  fieobachtnngen  im  ObaeiratoTinm  zu  Pow- 
lowsk.    E.  Stelling.    pp.  10. 

3.  Begen  im  Joli  1882.    E.  Leyst.    pp.  20. 

4.  Ueber  die  mittlere  WindrlchtuDg  am  nntern  Lauf  des  Ob  und  Jeniseei. 

E.  Stelling.    pp.  26. 
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Bio  de  Janeiro.    Observatoire  imperial.    Bulletin  astronomique  et  m6- 

t^orologique  (monthly),  1882-1883.    Eio  de  Janeiro,  1882-1883.    2 
•      vols.    4to. 
Aiinalea.    I.  Description  de  Pobservatoire.    Rio  de  Janeiro,  1882. 

4to,  pp.  x+264,  pi.  19. 
Some.    Ufficio  centrale  di  meteorologia.    Bollettino  meteorico  (daily, 

with  charts),  1882-1883.    4to. 

[Bollettino  decadico],  1882-1883.    8vo. 

Bollettino  internazionale  mensile,  1882,  January-J'nly-f-. 
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2  vols,  in  3.    4to,  pp.  xxx4.62l+634-118+chs.;  266+chs.;  747. 
Rome.    Pontificia  University  Gregoriana.    Bollettino  meteorologico  del 
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RuBENSON,  R.    Oatalogne  des  aurores  bor6ales  observees  en  Suede 

depuis  le  xvi«  sifecle  jusqu'A  1877.    2«  partie  (1800-1877).    Stock- 

holm,  1882.    4to,  pp.  300.    (Part  1  (1636-1799)  published  in  1877.) 
St.  Petersburg.     Physikalisches  Central-Observatoriam.     Meteorolo- 

gisches  Bulletin  (daily),  1882-1883.    sheets,  4to. 
Anhalen,  1881-1882.    St.  P.,  1882-1883.    2  vols.    4to.    (Text  in 

Russian  and  German.) 

Meteorologische   Beobachtuugen  auf  Schiffen  der  ipssischen 


Flotte.    I.    St.  P.,  1883.    4to,  pp.  xv+216,  oh.  1. 
Jahresbericht;  see  Wild,  H. 


San  Fernando.,  Instituto  y  observatorio  de  marina.    Anales,  por  Don 

Cecilio  Pigazon.    Seccion  2.    Observaciones  meteorol6gicas,  1881- 

1882.    San  Fernando,  1882-1883.    2  vols.  4to,  pp.  iv+134. 
SOHODEB,  H.     Ergebnisse  der  meteorologischen  Beobaohtungen  in 

Stuttgart  [1826-1875].    Stuttgart,  1882.    4to,  pp.  128. 
SchbSdeb,  Geobg.    Der  t[igliche  und  j^hrliche  Gang  der  Lufttem- 

peratur.    Bericht  der  Real-Schule  zu  Basel.    Basel,  1882.    8vo, 

pp.30. 
SoHUSTEB,  M.    Observations  m^t^orologiques  ft  Metz,  1879.    Metz, 

1882.    8vo,  pp.  35. 
Scott,  Robebt  H.     Elementary  meteorology.    L.,  1883.    8vo,  pp. 

xii+408. 
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Scott,  Bobbbt  H.    Elementore  Meteer^togie,  Ubersetzt  von  W.  von 

Freeden.    Leipzig,  1883.    8vo,  pp.  xvii+3d2. 
Stotm  warnings.    Intemational  flBheries  ezbibition,  1883.    L., 

1883.    12mo,.  pp.  2L 
Smtth,  G.  Piazzi.    Madeira  meteondogie.    EMinb.,  1883^    8vo,  pp.  83. 
Snell,  H.  S.    An  account  of  experiflteiifts  to  teal  tl^  a^^comiicy  of  reg- 
istering anefmoinetei^.    fLondbn],  priviately  printed,  1889. 
SoLANDEB,  E.   Om  isfSrhUlandena  i  Sveriges  rinnende  vatten.    [Stock- 

fiotar,  1883.]    8Vo,  pp.  12. 
Stockholm.    Meteorologiska  GeDtrafiknGrtalten.   Mefeorologiska  jaktta- 

gelser  i  Sverige,  IX,  XXI,  1878-1879.   StockhoM,  1882-1883.  7  vols. 

4to,  pp.  vii+161 ;  v1i+l63^.    (Tfext  in  Swedish  and  French.) 

M^nads5fversigt  (with  chart),  1882-1883.    fol.  sheets. 

Stonyhurst  College  Observatory.    JSesnIte  of  observatiohs,  1881-1882. 

Boebampton,  1882-1883.    2  vols.    16mo,  pp.  64 ;  78.  * 

Straits  Settleitient'S.    Medicat  Officer.    Meteorological  retonis,  1881- 

1882.    [Singapore,  1882-1883. J    8 vo,  pp.  [30+ J. 
SYlffONS,  G.  J.    Britist  rainfdll,  1881-1882.    L.,  1882-1883.    8vo,  pp. 

G8+188,  charts. 
Uainfall  tables  of  the  British  Isles,  1866-1880.    L.,  1883.    8to, 

pp.  199,  map  2.    (Met.  COnncil,  Official  No.  47.) 

Monthly  inet>eorological  magazine,  xvn,  xvin,  1882-188J.    L., 


1882-1883.     12itio. 
ttABEB,  C.  A.  M.    Bow  the  great  prevailing  winds  and  ocean  coftents 

are  pfodnced,  and  how  they  affect  the  temperatore  and  dimensity 

of  lands  and  seas.    Boston,  1882.    12mo. 
Tasmania.    Meteorological  Observer.    Beport,  April-December,  1882. 
7iflis.    Physikalisches  Observatorium.    Meteorologische  Beobachton- 

gen,  hsg.  t6n  J.  Mielberg,  1881, 1882.    !nfli6,  1882, 1883.    2  Vols. 

8vo,  pp.  162;  and  vi4-162. 
Magnetische  Beobachtangen,  hsg.  von  J.  Mielberg,  1881-1882. 

Tiflis,  1883.    8vo,  pp.  cxvii+80. 
TissANDtEB,  Gaston.    L'oc^an  a^rien.    Studes  m^tdorologiqaes.    P., 

1883.    8vo,  pp.  viii+312,  pi.  4. 
Tokio.    Imperial  Meteorological  Observatory.    Tridaily  weather  map, 

1883;  March-December.    4to. 
Toalonse.    Observatoire  astronomique,  magn^tiqne  et  m4t4orologiqae. 

Annates.    1.  Les  travaux  ex^cat^s  de  1873  ft  la  fin  de  1878.    Paris, 

1880.    4eo,  pp.  71+90+255,  pi. 
Tbomholt,  Sophtts.    Om  Kordlysets  Perioder.    Copenhagne,  1882. 

4to,  pp.  60,  pi.  2.     (In  Danish  and  French.)     (From  Copenhagen, 

Dansk  Met.  Inst,  Ann.,  1880.) 
TsGHAPLOWiTZ,  T.    Untersuchangen  tiber  die  Einwirkung  der  W&rme 

and  dex^  anderen  Formen  der  NatnrkrSfte  anf  die  Vegetations- 

Erscheinangen.    Leipzig,  1882.    sm.  8vo,  pp.  iv+58,  ch.  5. 
Turin.     Osservatorio  astrouomico.    Bollettino,  xvi,  xvn,  1881,  1882; 

Torino,  1882, 1883.    2\oU.    4to. 
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United  States  OoMt  and  Geodetio  Survey.  Distrlbation  of  the  mag- 
netic declination  in  the  United  States.  January^  1886.  (Beport, 
1882,  App.  13.)    W.,  1883«    4to,  pp.  62,  oh.  3. 

Terrestrial  magnetism ;  results  for  declination^  dip^  and  Intensity, 

183d-^nly,  1882.    (Beport,  1881,  App.  9^    W.,  1882.    4to,  pp.  68. 

United  States.  Hydrographio  OfQee.  Nautical  monographs,  No.  4. 
North  Atlantic  cyclones  of  August,  1883,  by  Lt  W.  H.  H.  Souther- 
land.    W.,  1883.    4to,  pp.  22,  ch.  2. 

United  States.  Naval  Observatory.  Astronomical  and  meteorological 
observations  1878, 1879.  W.,  1882, 1883.  2  vc^  4to,  pp.  lzx+ 
169+18+230+60;  and  lxx+224+64+3a 

United  States.  Signal  Service.  War  Department  weather  map  (daily, 
7  a.m.).    1882,1883.    Sheet,  1.  folio. 

Bulletin  of  international  meteorological  observations  taken  sim- 
ultaneously 7  a.  m.,  Washington  time.  (DaUy  with  monthly  sum- 
mary.)   1881,1882.    1.8V0. 

Monthly  weather  review,  1882,  1883.    W.,  1882,  1883.    2  vols. 


4to. 

Annual  report  of  the  Chief  Signal  Officer,  1881, 1882.  W.,  1883. 


2  vols.    8vo.,  pp.  974,  ch.  62;  403,  ch.  66.    (Volume  2  is  monthly 
weather  review^  July,  1881>June,  1882.) 

—  Professional  papers  of  the  Signal  Service: 

VT.  BMlnotion  of  air-pressure  to  sea-level  at  elevated -stations  west  of  the 
Missiasippi  River,  by  Henry  A.  Hasen.    W.,  188S.    4to,  pp.  4S,  oh.  80. 

Vin.  Motions  of  fluids  and  solids  on  the  earth's  snr&oei  by  William  Ferrel. 
Reprinted,  with  not<es  by  Frank  Waldo.    W.,  1882.    4to,  pp.  51. 

IX.  Charts  and  tables  showing  geographical  distribution  of  rainfall  In  the 
United  States,  by  H.  H.  C.  Dunwoody.    W.,  1883.    4to,  pp.  51,  ch.  13. 

X.  Signal  Service  tables  of  rainfall  and  temperature  compared  with  crop 

production,  by  H.  H.  C.  Dunwoody.    W.,  188S.    4to,  pp.  15. 

XI.  Meteorological  and  physical  observations  on  the  east  coast  of  British 
North  America,  by  O.  T.  Sherman.    W.,  1883.    4to,  pp.  803,  ch. 

XII.  Popular  essays  on  the  movements  of  the  atmosphere,  by  William  Fer- 
rel.   W.,  1882.    4to,  pp.  59. 

—  Signal  Service  notes : 

L  Report  on  the  Michigan  forest  fires  of  1881,  by  W.  O.  Bailey.    W.,  1882. 

8vo,  pp.  16,  oh.  1. 
m.  To  foretell  frost,  by  James  Allen.    W.,  1862.    8vo,  pp.  11. 
rV.  The  use  of  the  spectroscope  in  meteorological  observations,  by  Winslow 

Upton.    W.,  ISa^    8vo,  pp.  7,  ch.  3. 

V.  Work  of  the  Sigual  Service  in  the  Arctic  regions.    W.,  1883.    8vo,  pp. 

40,  ch.  1. 

VI.  Report  on  wind  velocities  at  the  lake  crib  and  at  Chicago,  by  H.  A.  Hazen. 
W.,  1883.    8vo,  pp.  20,  pi.  2. 

VII.  Variation  of  rainfall  west  of  the.  Mississippi  River,  by  H.  A.  Haaetu 
W.,  1883.    8vo,  pp.  8. 

VIII.  The  study  of  meteorology  in  the  higher  schools  of  (Germany,  Switzer- 
land, and  Austria,  by  Frank  Waldo.    W.,  1883.    8vo,  pp.  9. 

IX.  Weather  proverbs,  by  H.  H.  C.  Dunwoody.    W.,  1883.    8vo,  pp.  148. 

X.  Report  on  Lady  Franklin  Bay  expedition  of  1883,  by  Ernest  A.  Garling- 

ton.    W.,  1883.    8vo,  pp.  52,  oh. 
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. Instractiond  for  volantary  observers  of  the  Signal  Service,  1882. 


W.,  1882.    8vo,  pp.  108,  pi.  12. 

Tornado  studies  for  1882,  with  inquiries  concerning  observa- 


tions, by  John  P.  Finley.    Kansas  City,  1882.    8vo,  pp.  15. 

Tornadoes.    Their  special  characteristics  and  dangers,  with 


practical  directions  for  protection  of  life  and  property,  by  John  P. 
Finley.    Kansas  City,  1882.    8vo,  pp.  29. 

Tornado  circular  [by  John  P.  Finley],  i-xziii.    [Kansas  City 


and  Washington,  1882, 1883.]    8vo,  pp.  4  +.    (No.  xvi.  Instruc- 
tions to  tornado  reporters.    W.,  1883.    8vo,  pp.  19.) 

Memoranda  on  international  scientific  co-operatioD  in  meteor- 


ology, magnetism,  etc.    W.,  1882.    8vo,  pp.  7. 

Memoranda  of  useful  information  for  ship  masters.    W.,  1883. 


8vo,  pp.  33,  ch.  3. 
Upsala.    Observatoire  de  I'uni versit^.  Bulletin  m^t^orologique  mensnel, 

par  H.  H.  Hildebrandsson.    xni,  xiv,  1881, 1882.    Upsal,  1882, 1883. 

2  vols.    4to,  pp.  73. 
Utrecht.     K.  Nederlandsch  meteorologisch  Instituut.    NederlandAch 

meteorologisch  jaarboek,  1881,  1882.     Utrecht,  1882,  1883.    obL 

8vo. 
Beredeneerd  register  op  de  werken  1882,  door  O.  H.  D.  Buys 
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PHYSICS. 


By  GEOites  F.  Babxbs, 


Ql^TXt^RAla. 


The  progress  of  physical  fleienoe  for  the  yenr  1883  he»  been  very  oon- 
•iderabtey  espeeially  in  the  department  of  eleetridty.  This  advance^ 
howeyer^  has  been  maile  ehietly  is  the  applications  of  known  electrical 
pvineiples,  rather  than  in  the  discovery  of  new  ones. 

In  a  lectnre  befove  the  Boysl  lostttation,  Sir  William  Thomson  has 
doflcussed  the  '<  size  of  atoms^''  using:  the  terms  atom  and  molecule 
synonymeosly.  He  takes  the  broad  view  that  matter,  though  we  may 
conceive  it  to  be  infinitely  divisible,  is  not  infinitely  divisible  withoat 
deeomx>os]tion;  and  henoe  that  the  question  whether  we  can  divide  a 
piece  of  glass  into  pieces  smaller  than  the  ^-^100,000  of  a  centimeter  in 
diameter,  and  soon,  without  breaking  it  up  and  making  it  cease  to  have 
the  properties  of  glass,  jnst  as  a  brick  has  not  the  properties  of  a  brick 
wall,  is  a  very  practical  one.  As  the  result  of  four  independent  lines  of 
argument,  tiie  molecules  of  ordinary  matter  would  seem  to  be  from  the 
1-10,000,000  to  the  1-100,000,000  of  a  centimeter  in  diameter.  These 
four  lines  of  reasoning  are  founded  respectively  on  the  undulatory 
theory  of  light,  on  the  phenomena  of  contact  electricity,  on  capillary  at- 
traction, and  on  the  kinetic  theory  of  gases,  the  lectnre  being  devoted 
to  their  development.    {Nature^  June,  July,  1883,  xxvm,  203,  250,  274.) 

Beinold  and  Eiicker  have  commnnicated  to  the  Boyal  Society  the 
results  of  their  investigation  of  liquid  films,  measuring  the  thickness 
of  such  films  when  so  thin  as  to  exhibit  the  black  of  the  first  order  of 
Newton's  rings.  They  used  two  methods  for  this  purpose j  one,  based 
on  a  determination  of  the  electrical  resistance  of  a  cylindrical  black 
soap-film,  the  thickness  being  calculated  by  means  of  Ohm's  law;  and 
the  other  an  optical  method,  depending  upon  the  displacement  of  inter- 
fereuce  fringes  when  one  of  the  interfering  beams  traversed  several 
films  which  were  afterward  broken.  The  mean  of  the  electrical  measure- 
ments gave  a  thickness  of  11.8x10-^  millimeters;  that  of  the  optical 
method,  one  of  11.4  xlO~*  millimeters.    These  results  are  of  interest 
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in  connection  with  Sir  William  Thomson's  lecture  noted  above.  If,  as 
he  states,  the  size  of  the  molecules  of  this  liquid  is  between  2xl0~* 
and  1 X  10-^  millimeters,  it  follows  that  the  thinnest  film  measured  by 
the  authors,  7.2xl0~^  millimeters,  must  contain  not  less  than  3  nor 
more  than  720  molecules  in  its  thickness.  As  to  the  surface  tension 
in  Plateau's  glyceric  liquid,  the  authors  give  it  as  about  67  dynes  per 
linear  centimeter.  Assuming  tbat  the  thinnest  film  measured  had  for 
its  thickness  twice  the  radius  of  molecular  attraction,  the  average  stretss 
parallel  to  the  surface  must  be  1.6x10*  dynes  per  square  centimeter,  or 
eight  times  greater  than  is  required  to  tear  brick  asunder.  If  this 
radius  is  the  same  for  all  substances,  the  stress  in  the  surface  of  mer- 
cury in  contact  with  air  must  be  nearly  ten  times  greater  than  in  the 
glyceric  liquid,  or  one-fifth  of  the  tension  required  to  rupture  steel  bars. 
[Nature^  June,  August,  1883,  xxvm,  142,  389.) 
The  Adams  prize  essay  of  the  University  of  Cambridge  for  the  year 

1882,  on  the  subject  of  the  motion  of  vortex  rings,  written  by  J.  J. 
Thomson,  has  been  published.  It  continues  the  work  already  done  in 
this  direction  by  von  Helmholtz  and  Sir  William  Thomson,  and  carries 
the  theory  of  vortex  atoms  to  such  a  stage  that  in  certain  general  respects 
it  may  be  applied  to  the  theory  of  gases.  Indeed,  the  author  concludes 
that  the  accurate  observation  of  the  phenomena^>f  thermal  effusion  will 
enable  a  <lecision  to  be  reached  between  the  vortex  atom  theory  and 
the  ordinary  kinetic  theory  of  gases.  {Nature j  December,  1883,  xxrx, 
193.) 

The  meaning  of  the  word  ^^ force"  continues  to  be  the  subject  of  dis* 
cushion.  Lamb  suggests  that  the  true  and  proper  basis  of  statics  is  to 
be  sought  for  in  the  priociples  of  linear  and  angular  momentum.  Two 
forces  are  equivalent  only  when  they  produce  the  same  rate  of  change 
of  momentum  in  any  assigned  direction,  and  the  same  rate  of  change  of 
moment  of  momentum  about  any  assigned  axis.  Two  sets  of  forces  are 
in  equilibrium  when  they  produce  no  effect  on  either  the  linear  or  the 
angular  momentum  of  any  system.  Close  points  out  the  necessity  of  a 
more  careful  distinction  between  force  proper — the  time-rate  of  change 
of  momentum  or  the  space-rate  of  change  of  energy — and  what  he  calls 

impulsion;  the  former  being  represented  by  P  and  the  latter  hyJ^F  fit  ^ 

or,  assuming  F  constant,  by  Ft.  Tait,  in  a  paper  on  the  laws  of  mo- 
tion presented  to  the  Royal  Society  of  Edinburgh,  maintains  that  force, 
being  simply  the  time-rate  of  change  of  momentum,  has  no  real  or  ob- 
jective existence  whatever,  matter  and  energy  alone  being  the  only 
objective  realities.    (Phil.  Mag,^  March,  April,  November,  Decembeiv 

1883,  V,  XV,  187,  248 ;  XVI,  387,  439.) 

Smith  has  suggested  a  modification  of  the  ordinary  ergometer  (dyna- 
mometer). It  consists  of  a  hollow  shaft  carrying  three  pulleys;  one  of 
these  is  loose,  one  is  fast  to  the  shaft,  and  the  third  is  geared  to  the 
'iecond  by  three  miter- wheels.    The  two  of  these  whose  axes  are  perpen- 
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<ljcular  to  the  shaft,  carry  pulleys,  on  each  of  which  winds  a  cord  attached 
to  a  cross-bar,  fastened  at  its  middle  point  to  a  spiral  spring  within 
the  shaft.  If  the  second  and  third  main  pulleys  do  not  move  together, 
the  cross-head  is  moved  forward,  stretching  the  spring  and  moving  an 
index  attached  to  a  rod  running  through  the  shaft.  To  this  rod  any 
suitable  integrator  may  be  attached.  Subsequently,  Smith  has  pro- 
posed to  show  by  inspection  the  rate  at  which  energy  is  being  trans- 
mitted, by  means  of  two  cross- wires  perpendicular  to  each  other,  one 
of  which,  moving  horizontally,  indicates  the  tension  on  the  belt  in 
pounds,  while  the  other,  moving  vertically,  shows  the  velocity  at  any 
instant,  in  feet  per  second.  The  point  of  intersection  of  these  wires 
would  represent,  on  a  suitable  scale,  the  number  of  foot-pounds  which 
is  being  transmitted  per  second.  {Phil.  Jlfo^.,  February,  June,  1883, 
XV,  87,  434.) 

Paquet  has  devised  a  simple  apparatus  for  illustrating  the  laws  of 
free  fall  under  the  action  of  gravity.  Two  weights  are  allowed  to  fall 
freely  between  vertical  wires.  One  of  these,  being  started  first,  falls 
for  a  time  t  and  then  reaches  and  releases  the  second.  A  stage,  as 
much  below  the  second  weight  as  this  is  below  the  starting  point  of  the 
first,  arrests  this  second  weight  after  a  second  time  t  If  now  a  second 
stage  be  so  adjusted  as  to  stop  the  first  weight  at  the  same  instant,  it 
will  be  found  that  this  weight  has  fallen  exactly  4  times  as  far  in  2  sec- 
onds as  the  first  has  in  1.  If  the  stage  be  placed  below  the  second 
weight  at  one-quarter  of  the  distance  which  this  weight  is  below  the  first, 
and  this  experiment  is  repeated,  it  will  be  seen  that  jn  thrice  the  time 
the  first  weight  has  fallen  over' 9  times  the  distance.  {Jour,  Phys,j  May, 
1883,  n,  n,  226.) 

B^qui^  has  suggested  placing  a  metallic  point  on  the  axis  of  the  pulley 
of  the  Acwood  machine,  so  that  at  each  revolution  it  should  touch  a 
mercury  surface  and  close  the  circuit  of  a  Morse  register,  thus  record- 
ing the  velocities.    {Jour.  Phys.^  Jtily,  1883  j  II,  ii,  323.) 

Gilbert  has  described  a  modification  of  Foucault's  gyroscope  for  show- 
ing the  earth's  rotation.  It  consists,  like  the  gyroscope,  of  a  heavy 
revolving  disk  mounted  in  a  frame.  But  the  iiame  is  supported  on 
delicate  knife-edges,  the  axis  of  rotation  being  vertical,  and  the  whole 
is  adjusted  so  that  the  center  of  gravity  is  on  the  axis  of  susjpension. 
By. means  of  a  small  weight,  movable  in  the  prolongation  of  the  axis  of 
the  disk,  the  center  of  gravity  could  be  lowered  slightly  so  as  to  oscil- 
late like  a  pendulum  about  the  knife  edges.  If  now  the  disk  be  revolved 
150  to  200  times  a  second,  and  the  frame  be  placed  on  the  knife-edges, 
the  line  joining  them  being  in  the  plane  of  the  meridian,  the  axis  of 
rotation  is  displaced  from  the  vertical  to  one  side  or  the  other  according 
to  the  direction  of  rotation.  The  results  agree  with  theory.  {Jour.  Phys,y 
March,  1883,  II,  n,  101.) 

Bosanquet  has  proposed  a  simple  mode  of  dividing  inch  and  meter 
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80ide6.  To  the  screw  of  his  slide  rest,  the  pitch  of  which  was  one-eightb 
of  an  inch,  a  micrometer  head  was  attached  having  two  rows  of  holes^ 
one  of  25  and  the  other  of  127.  On  the  former  row,  20  holes  correspond 
obviously  to  one-tenth  of  an  inch,  4  to  one-fiftieth,  and  2  to  one  hnn- 
dredtb.  On  the  latter,  40  holes  give  one  millimeter,  4  holes  one-tenth 
of  a  millimeter,  &c.    {Phil.  Mag.,  March,  1883,  V,  xv,  217.) 

Extended  descriptions  have  been  pnblisbed  of  the  buildings  and  ap- 
paratus of  the  International  Bureau  of  Weights  and  Measures,  now 
located  in  the  Park  of  St.  Oloud,  near  Paris.  This  bureau  was  origi- 
nated in  1875,  and  had  for  its  object  the  securing  of  an  ac(;arate  interna- 
tional metric  system.  Sixteen  countries  are  represented  in  it  and  con- 
tributed a  million  francs  toward  its  expenses.  The  apparatus  employed 
is  the  most  perfect  attainable,  and  the  measurements  are  made  with  the 
greatest  possible  accuracy.    {Nature^  September,  1883,  xxvui,  464, 592.> 

The  foot-measure  in  China  varies  largely  with  different  tiudes  and  in 
different  parts  of  the  country.  The  carpenter's  rule  af  Ningpo  has  a. 
foot  of  less  than  10  in<^es,  while  that  of  tbe  junk-builders  at  Shang- 
hai has  a  foot  of  nearly  16  inches.  Tbe  standard  foot  of  the  Pekin  Im- 
X>erial  Board  of  Works  is  12^  inches.  A  copper  foot-mea«nre  of  The  yonr 
A.  D.  81  is  9^  inches.    {Naturey  June,  1883,  xxvm,  207.) 

Tresca  has  communicated  to  the  French  Academy  the  results  of  his 
examination  of  two  platinum  meters  which  originally  belonged  to  Prooy 
and  were  used  by  him  in  the  early  part  of  the  c^itury,  in  connection 
with  the  labors  of  the  first  metric  commission.  Both  are  end  meters^ 
but  one  of  them  is  also  a  line  meter.  One  of  the  end  meters  is  13.9^ 
microns  shorter  than  the  meter  of  the  archives ;  the  other  end  meter 
is  7.94  microns  shorter,  while  the  line  meter  upon  the  lattwis  30.55  mi* 
erons  shorter.    {€.  £.,  March,  1883,  xcvi,  4S67.) 

Terquem  has  described  an  improved  cathetometer  constructed  for 
him  by  I>umoulin-Froment.  Among  otb^r  modifications,  this  instru- 
ment has  only  a  dingle  slide,  the  telescope  being  carried  on  a  plate  mov- 
ing on  the  face  of  thi%  slide  by  means  of  a  micrometer  screw.  This  very 
considerable  improvement  was  used  in  cathetemeters  constructed  by 
William  Gmnow,  of  New  York,  ten  or  twelve  years  ago.  The  reading 
is  to  0.01  millimeter.    (J.  Fhys.y  November,  1888,  II,  n,  496.) 

Bayleigh  has  suggested  the  use  of  an  electro-magnetic  damping  appa- 
ratus to  control  the  oscillations  of  a  balance.  Two  magnets  of  steel 
wire  3  or  4  inches  long  are  attached  vertically  to  the  scale-pans  and 
underneath  one  of  them  is  fixed  a  coil  of  insulated  wire  of,  perhaps, 
fifty  or  one  hundred  turns  and  4  or  5  indhes  in  diameter,  placed  imme- 
diately under  the  balance  case.  On  completing  the  circuit  of  a  Le- 
c!anche  cell  through  the  coil  by  means  of  a  key,  at  suitable  intervals^ 
the  becmi  may  be  brought  to  rest  very  promptly.  He  has  also  sug- 
gested quicker  vibrating  beams,  the  delicacy  being  restored  by  magni- 
iying  the  displacement  by  means  of  a  lens,  the  scale  being  iflnniintrtied 
if  necessary.    [Nature^  Novemberi  1883,  xxiXy  91.) 
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MEOHAmOS. 

1.  Of  Solids. 

Kalischer  has  stadied  the  molecular  stnictare  of  metals  by  removing^ 
the  surface  by  means  of  a  suitable  liquid.  The  crystalline  structure^ 
is  generally  developed  in  this  way ;  though  sometimes  an  electrolytic 
current  is  necessary,  the  metal  being  made  the  positive  electrode.  It 
appears  from  these  experiments  that  nearly  all  the  metals  have  a  crys- 
talline structure,  but  that  mechanical  treatment  in  general  causes  this- 
structure  to  disappear.  Heat,  however,  causes  a  return  to  the  crystal- 
line condition.  Hence  the  explanation  of  the  increase  of  conducting^ 
IM)wer  in  metals  by  the  process  of  annealing.  {J.  Phys.^  June,  1883, 11^ 
II,  285.) 

The  publications  of  the  Vega  expedition  contain  a  memoir  by  Petter- 
SOD  on  the  projierties  of  water  and  ice,  in  which  the  discovery  is  an- 
nounced that  in  the  vicinity  of  the  melting  i)oint  the  volume  of  ice  de- 
creases as  the  temperature  rises.    With  the  purest  distilled  water,  the- 
ice  did  not  begin  to  contract  till  the  temperature  rose  to  —  0.03^  0.   With 
ice  made  from  water  from  the  laboratory  stone  jar,  the  contraction  ber 
gan  at  — 0.3c>  0.    With  sea-water  of  specific  gravity  of  1.0003,  contain- 
ing ^0.014  x)er  cent,  of  chlorine,  the  ice  began  to  contract  at  —  4^ 
G. ;  with  that  of  1.00534  gravity  and  0.373  per  cent,  chlorine,  the  con- 
traction began  at  — 14^  G. ;  and  with  that  of  1.0094  and  0.649  of  chlo- 
rine, it  began  to  contract  at  — 19^  G.    Moreover,  the  author  finds, 
that  sea- water  ice  contains  more  sulphates,  the  brine  more  chlorides^ 
than  the  sea-water  itself.    {Katurej  August,  1883,  xxym,  417.) 

2.  Of  Liquids. 

The  experiments  upon  the  compressibility  of  liquids  thus  feur  made- 
go  to  show  that  water  is  an  exception  to  the  general  law  that  the  coeffi- 
eient  of  compressibility  increases  with  the  temperature/  The  most  ac- 
curate of  these  experiments,  however,  those  of  Orassi,  were  made  at: 
temperatures  below  53^.3  G.  Pagliani  and  Vicentini  have  repeated, 
these  experiments,  using  distilled  and  recently  boiled  water,  and  ex- 
tending the  temperature  to  100^.  They  have  reached  the  interesting: 
result  that  between  0^  and  55^  the  coefficient  decreases  as  the  tempera- 
ture rises,  as  Orassi  had  observed ;  but  that  between  55^  and  100^,  it 
increases  with  the  temperature,  like  that  of  other  liquids.  Hence  a  tem- 
perature exists  for  which  the  compressibility  has  a  maximum  value 
{J.  Phy8.j  October,  1883,  II,  n,  461.) 

Yolkmann  draws  the  following  conclusions  from  his  experimentson  the- 
cohesion  of  saline  solutions :  (1)  The  cohesion,  or  the  superficial  tensioii^ 
is  modified  only  very  slightly  by  traces  of  impurities;  (2)  the  speetfic: 
cohesion  of  a  saline  solution  diminishes  generally  as  the  amount  of  thi^ 
salt  present  increases,  the  capillary  constant  proportionally  increasing; 
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{3)  if  the  salts  be  groaped  according  to  their  formalas,  the  cohesion  for 
any  group  increases  as  the  molecolar  weight  diminishes ;  and  (4)  when 
the  cohesion  of  saline  solutions  is  known,  that  of  water  being  also  known, 
and  the  adhesion  of  water  and  the  anhydrous  salt,  the  cohesion  of  the 
anhydrous  salt  may  be  calculated.  When  the  adhesion  between  the 
anhydrous  salt  and  water  is  less  than  half  the  sum  of  the  cohesions  of 
the  water  and  the  anhydrous  salt  respectively,  the  solid  body  cannot 
be  mixed  with  water  in  all  proportions.  ( Wied.  Ann.,  xvn,  353 ;  J.  Phys.^ 
April,  J883,  II,  n,  188.) 

EjouchkoU,  finding  thatinsulating  liquids,  such  as  carbon  disulphide, 
•ether,  turpentine,  not  miscible  with  water,  acquire  by  contact  with  this 
liquid  very  decided  conducting  power,  was  led  to  examine  the  question 
whether  the  capillary  constant  at  the  surface  of  such  a  liquid  and  water 
'did  not  vary  under  the  action  of  an  electro-motive  force.  The  results 
49how  that  the  constant  does  vary,  and  in  the  same  direction  as  that  of 
the  water-mercury  surface.  Tbe  higher  the  resistance  of  the  liquid, 
the  greater  the  electro-motive  force  required  to' obtain  the  result.  (C 
22.,  June,  1883,  XOVi,  1725.) 

Pribram  and  Handl  have  reciched  the  following  conclusions  with  ref- 
erence to  the  specific  viscosity  of  liquids  in  relatioh  to  their  chemical 
constitution :  (1)  Of  two  isomeric  ethers,  whose  isomerism  consists  in  a 
8imple  exchange  of  acid  and  alcoholic  radical,  that  possesses  the  high- 
•est  vis^sity  whose  alcohol  radical  is  highest  in  the  series ;  (2)  the  dif- 
ferences in  the  viscosity  for  equal  volumes  vary  as  the  difference  of  tiie 
molecular  weights  of  the  radicals  which  the  ethers  contain ;  (3)  when  the 
isomerism  consists  in  the  arrangement  of  the  atoms  within  the  radical, 
then  that  ether  which  contains  the  normal  arrangement  has  always  the 
greatest  viscosity,  whether  the  normal  radical  be  oxygenated  or  not; 
{4t)  in  aldehydes,  propylic  alcohols,  nitropropanes.  butyric  acids,  and 
butyl  iodides,  those  having  the  normal  grouping  show  the  maximum 
viscosity,  whilQ  for  the  halogen  ethers  of  propyl,  butyl  alcohol,  and 
nitrobutane  the  reverse  is  the  case;  (5)  the  halogen  compounds  of 
propyl  and  allyl,  as  well  as  the  acetates,  show  nearly  equal  viscosities ; 
while  in  the  alcohols  which  differ  by  two  atoms  of  hydrogen  only^  the 
viscosity  of  ally  lie  alcohol  is  consideiably  less  than  that  of  propylic ; 
<6)  aldehyde,  which  has  two  atoms  of  hydrogen  less  than  alcohol,  shows 
a  marked  diminution  of  viscosity;  and  (7)  the  increase  of  viscosity  is 
in  general  proportional  to  the  increase  of  molecular  weight ;  the  coeffi- 
cient of  increase,  however,  depending  on  the  structure  of  the  molecule, 
is  constant  only  when  the  terms  of  the  homologous  series,  considered 
as  binary  compounds,  contain  a  constant  compound  and  a  single  varia- 
ble.   (J.  Phys.^  March,  1883,  II,  ii,  141.) 

Warburg  and  Babo  have  sought  to  determine  the  relation  between 
viscosity  and  density  in  fluids.  According  to  the  law  of  Maxwell  the 
viscosity  of  a  gas  measured  by  the  coefficient  of  friction  is  independent 
of  the  density.    Experiments  were  made  with  carbon  dioxide  both  in 
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the  liqnid  and  the  gaseous  condition  under  pressures  up  to  120  atmos- 
pheres, the  viscosity  being  measured  by  the  velocity  of  flow  through 
capillary  tubes.  The  gas  above  the  critical  temperature  showed  no 
miuimum  of  viscosity  at  the  maximum  of  compressibility,  but,  on  the 
contrary,  the  viscosity  increased  with  the  density.  When  the  density, 
however,  reached  500  times  its  normal  value,  the  coefBcient  of  friction 
exceeded  its  normal  value  only  9  per  cent.  With  a  constant  density 
the  influence  of  temperature  is  feeble,  though  the  viscosity  apx)eaTS  to 
increase  slowly  with  the  temperature.  The  liqnid  has  the  smallest  vis- 
•cosity  hitherto  observed,  its  coefficient  at  15^  being  ll.6  times  less  than 
that  of  water,  and  increasing  with  the  density.  For  densities  near  0.8, 
the  viscosity  has  a  minimum  value  for  the  temperature  of  20^  to  32o.G. 
<jr.  P%«.,  March,  1883,  II,  n,  142.) 

Stables  and  Wilson  have  tested  experimentally  the  supposition  of 
Plateau  that  the  surface  viscosity  in  some  liquids  is  greater  than  the 
qnterior  viscoscity.  They  used  for  the  purpose  a  solution  of  saponin, 
in  which  this  property  is  marked,  determining  the  viscosity  by  the  tor- 
sional oscillation  of  a  nickel-plated  brass  disk.  The  results  obtained 
«how  that  whereas  the  resistance  offered  to  an  oscillating  disk  2°^  thick 
in  the  surface  of  water  is  only  about  half  what  it  is  in  the  interior,  at 
the  surface  of  a  2  per  cent,  saponin  solution  it  is  at  least  600  times 
^eater  than  in  the  interior.  The  ratio  of  resistances  in  the  case  of  the 
saponin  solution  and  water  is  at  the  surface,  1261 3  at  0™°^.l  below  the 
ijur£iBK5e,  33;  while  in  the  interior  it  is  1.2.  {Phil  Mag.^  June,  1883,  V, 
:xv,  406.) 

Wiedemann  has  examined  the  question  of  the  condensation  of  liquids 
upon  solid  surfaces,  and  comes  to  the  conclusion  that  it  is  an  entirely 
inappreciable  quantity.  {Wied.  Ann.j  xvii,  988 j  J.  Phy».^  II,  n,  232; 
FUl.  Mag.  June,  1883,  V,  xv,  440.) 

Solution  is  ordinarUy  explained  by  supposing  that  the  salt  combines 
£rst  with  a  portion  of  water  to  form  a  hydrate  more  or  less  stable,  and 
then  that  this  hydrate  diffuses  through  the  mass  forming  a  homogeneous 
mixture.  Nicol  has  suggested  the  hypothesis  that  '^  the  solution  of  a 
43alt  in  water  is  a  consequence  of  the  attraction  of  the  molecules  of  water 
for  a  molecule  of  salt  exceeding  the  attraction  of  the  molecules  of  salt 
for  one  another."  As  the  number  of  dissolved  salt  molecules  increases, 
the  attraction  of  the  dissimilar  molecules  is  more  and  more  balanced 
by  the  attraction  of  the  similar  molecules ;  and  when  these  two  forces 
.are  iu  equilibrium  saturation  takes  place.  The  author  gives  experimental 
proof  of  the  correctness  of  this  hypothesis.  {Phil  Mag.^  February,  1883, 
T,  XV,  91.) 

Gemez  has  measured  the  duration  of  solidiflcatiou  in  the  case  of  sur- 
fused  bodies.  Using  phosphorus,  for  example,  in  a  glass  tube  not  exceed- 
ing 2°'™.7  iu  diameter,  bent  in  a  U  form,  the  column  being  6  or  7  deci- 
meters long,  the  whole  was  placed  in  a  water  bath  at  a  temperature 
above  the  fusing  point.  It  was  then  transferred  to  a  water  bath  main- 
H.  Mis.  69 37 
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tained  at  a  constant  temperature  below  the  fusing  point  After  an  boor 
solidificatioo  was  induced  by  contact  with  a  fragment  of  solid  phos- 
phorus, the  time  being  chronographically  recorded.  The  progress  of  the 
solidification  is  readily  observed,  the  colorless  and  transparent  liquid 
becoming  opaque.  At  the  instant  the  opacity  reaches  the  end  of  the 
column  another  chronographic  record  is  made.  Where  the  solidificatioi^ 
is  very  rapid  a  tuning  fork  chronograph  is  necessary.  The  author  finds^ 
(1)  that  the  duration  of  solidification  is  uniform  for  equal  lengths  of 
column;  (2)  that  the  velocity  of  solidification  is  independent  of  the  tem- 
perature at  which*  the  phosphorus  has  been  melted;  and  (3)  that  thia 
velocity  increases  from  1°»".6  per  second  at  43o.8,  to  353"*".35.  per  sec- 
ond at  360,  and  1030°^.7  at  24^.9.    (Jour.  Phys.^  April,  1883,  II,  ii,  159.> 

Wiedemann  has  modified  the  ordinary  pyknometer  by  attaching  to 
it  by  a  ground  joint  a  tube  with  a  lateral  ftinnel  for  attaching  it  to  a 
mercury  pump.  After  weighing:  the  bottle  and  the  stopper  separately 
they  are  put  together,  connected  with  the  exhaust  tube,  exhausted,, 
filled  with  water  from  the  funnel,  freshly  boiled,  and  weighed.  The 
powder  is  then  introduced  and  the  operation  is  repeated.  The  results- 
agree  to  the  third  decimal  place.  {Wied.  Ann.,  xvii,  983;  Phil,  Mag.y. 
May,  1883,  V,  XV,  369.) 

Decharme  has  continued  his  hydrodynamic  experiments,  and  has  suc- 
ceeded in  imitating  by  means  of  liquid  or  gaseous  currents  various- 
physical  effects  produced  by  electricity  or  magnetism ;  such,  for  example,, 
as  Kobili's  rings,  magnetic  spectra,  stratification  of  the  electric  discharge^ 
projection  of  a  metallic  wire  volatilized  by  an  electric  discharge,  Lich- 
tenberg's  figures,  &c.  He  observes  that  aspiration  corresponds  to  posi- 
tive electrification  in  its  effects,  and  a  blast  to  negative.  {Ann.  Chim^ 
Phy8.y  February,  July,  1883,  V,  xxviu,  198;  xxix,  404.) 

Pfaundler  has  observed  the  explosion  of  a  glass  tube  filled  with  liquid 
carbon  dioxide,  the  lower  portion  of  which  was  Immersed  in  a  mixture 
of  solid  CO3  and  eiher,  and  contained  crystallized  CO2.  The  tube  had 
frequently  been  exposed  to  a  temperature  of  31^.  It  is  supposed 
that  the  tube  had  been  made  brittle  by  the  low  temperature,  though 
Daguenet  thinks  it  inore  probable  that  the  expansion  of  the  solid  crys- 
talline mass  fractured  the  tube.  Pfaundler  has  called  attention  also- 
to  the  explosion  of  a  zinc  gasometer  which  had  contained  oxygen  for 
six  months,  when  a  lighted  taper  was  used  to  test  the  gas.  It  is  sap 
posed  that  the  water  in  the  tank  had  absorbed  acid  vapor  from  the 
laboratory,  and  that  these  acted  on  the  zinc,  generating  hydrogen  within 
the  gasometer.  ( Wied.  Ann.,  xvii,  170, 175 ;  J.  Phys.j  April,  1883,  U,. 
n,  191.) 

3.  Of  Qases. 

Terquem  demonstrates  the  law  of  Archimedes  for  gases  by  Buspending^ 
a  glass  balloon  in  a  bell  jar  by  means  of  a  silk  filament  passing  through 
the  neck,  the  balloon  being  supported  on  one  arm  of  a  hydrostatic  bal- 
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anoe.  On  passing  into  the  bell  jar  a  current  of  dry  air,  and  adjusting: 
to  zero  by  a  suitable  tare,  the  apparatus  is  ready  for  experiment.  Om 
introducing  a  current  of  dry  hydrogen  the  balloon  rises  and  the  weightt^^ 
are  adjusted  nearly  to  equilibrium.  The  current  of  gas  is  then  arrested 
aud  the  exact  balance  obtained.  The  hydrogen  is  then  replaced  by 
illuminating  gas  and  the  experiment  repeated.  A  third  experiment  is* 
made  with  dry  carbon  dioxide.  From  the  data  thus  obtained  the  den- 
sity of  the  coal  gas  is  calculated.    {Jour.  Phys.^  January,  1883,  II,  ii,  29.) 

Cooke  has  proposed  a  simple  method  of  calculating  the  correction 
required  for  the  buoyancy  of  the  atmosphere  when  the  volume  of  the^ 
body  weighed  is  unknown.  If  30  inches  be  assumed  as  the  barometric: 
standard,  a  variation  of  0.1  inch  will  afiect  the  buoyancy  by  one  three- 
hundredth.  Again,  assuming  27^  G.  as  the  temperature  standanl',' 
which  is  300^  on  the  absolute  scale,  a  variation  of  one  degree  will  also 
affect  the  buoyancy  by  one  three  hundredth ;  i.  e.,  one  degree  variation 
in  temperature  pnxiuces  the  same  effect  on  the  buoyancy  as  a  change 
of  0.1  inch  in  the  pressure.  The  correction  for  temperature,  which  is 
the  more  important  of  the  two,  is  effected  by  simply  adding  to  the 
observed  height  of  the  barometer,  driven  in  tenths  of  an  iuch,  the  differ- 
ence  between  27^  C.  and  the  observed  temperature.  By  means  of  a  few 
weighings,  taken  under  as  great  a  variation  of  temperature  and  press- 
ure as  possible,  the  quotient  of  the  difference  in  weight  by  the  cor- 
rected barometer  difference  gives  the  difference  in  weight  corresponding 
to  one- tenth  of  an  inch  difference  in  pressure..  By  multiplying  now  the 
difference  between  300  and  the  corrected  barometric  heights  by  the  cou- 
stant  thus  obtained,  and  adding  or  subtracting  this  product,  as  the  case 
may  be,  to  or  from  the  observed  weights,  the  weighings  are  all  reduced 
to  the  standard  of  30  inches.    {Am.  J.  SoLj  July,  1883,  III,  xxvi,  38.) 

Edelmann  proposes  to  determine  the  relative  density  of  two  gases  by 
causing  two  columns  of  these  gases  of  the  same  height  to  act  on  ani 
elastic  membrane,  the  displacement  of  which  is  very  accurately  meas- 
ured. The  membrane  employed  is  like  that  used  in  an  aneroid  barom- 
eter, mounted  on  a  metallic  box  30  centimeters  in  diameter,  the  two 
sides  of  the  box  communicating  with  vertical  tubes  about  2  meters  long^ 
oontaining  the  gases.  The  movement  of  the  membrane  operates  a  lever 
carrying  a  mirror,  by  the  aid  of  which,  with  a  telescope  and  scale,  very- 
slight  displacements  may  be  read.  In  the  author's  apparatus  oue-tenthi 
of  a  millimeter  on  the  scale  corresponds  to  less  than  one  millionth  of  aui 
atmosphere  in  the  box.  {Ca/rU  Bep.j  xvu;  J.  Phy%.^  June,  1883,  II,  u^ 
285.) 

Amagat  has  published  four  memoirs  upon  the  compressibility  of  gases. 
In  the  first  he  considers  certain  objections  raised  against  his  apparatus 
or  method ;  in  the  second  he  treats  of  the  compressibility  of  air  and 
of  carbon  dioxide  £rom  one  to  eight  atmospheres  pressure  aud  from  20^ 
to  300O  0..  in  the  third  the  compressibility  of  raiefied  aiTi  hydrogen, 
and  carbon  dioxide  is  considered]  and  the  fourth  is  on  a  new  form  of 
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the  relation /(t7p^)=0  iu  gases,  aud  on  the  law  of  expaDsion  of  ga^es 
at  constant  volume.  {Ann.  Chim,  Phys.j  April,  1883,  V,  xxvnr,  456, 
464,  480,  500.) 

Vernon  Harcourt  has  devised  an  instrument  for  giving  by  simple  in- 
«[>cetion  the  volume  of  a  mass  of  air  which,  saturated  with  humidit^^  is 
callable  of  occupying  unit  volume  under  normal  conditions.  By  divid- 
ing the  volume  of  a  gas  by  the  indications  of  the  instrument  it  is  re- 
<Uiced  to  the  normal  standard.  The  author  has  given  to  the  apparatus 
thf  name  of  aerorthometer.  {Proc.  Boy.  Soc.j  xxxi v,  166 ;  J.  Phys.j 
August,  1883,  II,  II,  374.) 

VVaitz  has  studied  the  law  of  the  diffusion  of  gases  by  means  of  opti- 
cal methods  of  great  delicacy.  Carbon  dioxide  and  air  were  used  in  the 
experiments,  the  progress  of  the  diffusion  being  shown  b3^  a  continuous 
displacement  of  the  interference  fringes.  Fi-om  this  displacement 
the  composition  of  the  mixture  could  be  deduced  at  each  instant,  and 
hence  the  coefficient  of  diffusion.  The  author  concludes  (1)  that  this 
coefficient  at  the  same  depth  depends  upon  the  partial  pressure  of  the 
carbon  dioxide,  and  (2)  that  it  may  be  considered  a  linear  function  of 
the  depth ;  consequently  the  theory  of  Maxwell  cannot  be  exact,  since 
it  leads  to  a  constant  value  of  this  coefficient.  The  same  is  true  of 
Stephau's  formula.  Meyer's  formula,  in  which  this  coefficient  decreases 
indefinitely  with  the  partial  pre^^sure  of  the  carbon  dioxide,  is  also  iuex> 
act.     (Wied.  Ann.,  xvii,  201;  J.  Phys.,  April,  1883,  II,  ii,  190.) 

Mascart  has  completed  the  details  of  construction  of  his  gravity 
barometer.  It  noW^  consists  of  a  modified  siphon  barometor,  the  lower 
reservoir  being  closed,  and  containing  nitrogen  under  a  pressure  which 
sustains  a  column  of  mercury  a  meter  high  in  the  tube.  To  make  an 
observation  the  barometer  is  placed  in  a  tin  cylinder  filled  with  water 
and  the  temperature  carefully  noted.  The  upper  end  of  the  tube  pro- 
jects above  ft'ie  liquid  and  the  level  of  the  mercury  is  then  read  off. 
Experiments  have  been  made  with  the  new  instrument  at  Hamburg, 
Stockholm,  Drontheim,  and  Tromso,  as  well  as  at  Paris.  (Jour,  Pkyf.^ 
August,  1883,  II,  n,  341.) 

Dufonr  and  Amstein  have  described  a  new  registering  barometer  in- 
stalled in  the  Meteorological  Observatory  of  Lausanne.  It  consists  of 
a  glass  tube  6  mm.  in  interior  diameter,  bent  four  times  at  right  angles  in 
the  same  plane,  twice  at  each  end,  so  that  the  ends  project  vertically. 
This  tube  is  suspended  by  its  middle  point.  As  the  pressure  varies,  tlie 
center  of  gravity  also  varies,  and  the  tube  rotates  about  the  point  of 
suspension.  A  style  attached  to  the  lower  part  of  the  tube  is  thas  dis- 
placed horizontally  and  I'ecords  its  motions  upon  a  strip  of  moving 
paper.  It  has  performed  satisfactorily  for  two  years.  {Jour.  PkyM.y 
August,  1883,  II,  II,  375.) 

Teissier  has  suggested  the  use  of  the  air-pump  for  filling  vessels 
terminating  in  capillary  tubes,  such  as  specific-gravity  fla^s,  thermome- 
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terSy  and  the  like,  and  has  given  a  description  of  the  apparatus  used. 
(Jour.  Phys.j  October,  1883,  II,  ii,  463.) 

Various  modifications  in  the  mercur^'^  air-pump  have  been  suggested. 
Among  these  is  that  of  Karavodine,  who  modifies  Topler's  form  of  pump 
by  causing  the  upper  reservoir  to  open  into  the  discharge  pipe  by  a 
straight  instead  of  a  recurved  tube.  He  has  also  added  a  valve  in  the 
exhaust  tube  to  prevent  the  mercury  from  passing  into  the  desiccator  or 
into  the  vessel  to  be  exhausted.  A  double-acting  mercury  pump  has 
been  devised  by  Serravalle.  Two  similar  vessels,  containing  mercury 
and  connected  by  a  long  caoutchouc  tube,  are  raised  and  lowered  alter- 
nately with  each  other  on  opposite  sides  of  a  vertical  support.  Each 
vessel  has  a  three-way  cock  at  its  top;  one  opening  in  a  certain  position 
conducts  off  the  excess  of  mercury,  while  a  second  com  municates  through 
a  rubber  tube  with  a  spherical  piece  fixed  laterally  near  the  middle  of 
the  vertical  support.  This  spherical  piece  has  three  communicating 
ports,  two  of  them  opposite  leading  into  the  mercury  vessels;  the  third 
is  connected  to  the  vessel  to  be  exhausted.  The  three-way  cocks  at  the 
tops  of  the  vessels  are  mechanically  turned  at  the  upper  and  lower  ends 
of  their  course  by  means  of  a  toothed  sector  and  rack  in  the  one  case 
and  a  pin  and  projecting  piece  in  the  other.  (Jour.  Phys.,  December, 
1883,  n,  II,  668;  Nature^  February,  1883,  xxvii,  324.) 

ACOUSTICS. 

Auerbach  has  experimented  to  determine  the  influence  exerted  by 
liquids  upon  the  pitch  of  the  sound  given  by  the  cylindrical  glass  ves- 
sels in  which  they  are  contained.  The  number  of  vibrations  was  deter- 
mined on  a  monochord.  In  the  first  experiments,  which  were  made  with 
water,  there  was  always  a  lowering  of  the  sound  produced.  He  calls 
geometric  fall  the  ratio  of  the  number  of  vibrations  given  by  the  empty 
vase  to  the  number  given  when  it  is  full,  and  arithmetric  fall  the  ratio 
of  the  difference  of  these  two  numbers  of  vibrations  to  that  of  the 
empty  vase.  He  finds  that  the  former  of  these  values,  in  the  case  of  a 
vessel  filled  with  liquid,  is  as  much  smaller  as  the  sound  is  more  acute, 
is  sensibly  independent  of  the  height  of  the  vessel,  and  is  inversely  as 
the  diameter  of  the  vessel.  The  latter  varies  inversely  as  the  square 
root  of  the  number  of  vibrations  given  by  the  empty  vessel  and  as  the 
square  root  of  the  diameter  of  the  vessel.  Relative  to  the  wave-length 
of  the  sound  given  by  the  empty  vessel,  the  arithmetric  fall  depends 
only  on  the  number  of  wave-lengths  contained  in  the  radius  of  the  cyl- 
inder, and  is  inversely  proportional  to  the  square  root  of  this  number. 
The  fall  of  pitch  depends  also  on  the  height  of  the  liquid  when  the  ves- 
sel is  not  full,  but  is  not  proportional  to  it.  To  produce  a  pitch  one-half 
less  than  that  given  by  the  full  vessel  the  column  of  liquid  must  be  fn^m 
two-thirds  to  three-fourths  of  the  total  height.  For  other  liquids  than 
water  Auerbach  finds  that  the  specific  fall  of  x)itch  increases  with  the 
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d^fiity,  thoiigli  less  rapidly,  and  varies  inversely  as  the  eompresai- 
bility.    {Wied.  Ann.y  xvii,  064;  J.  Phys.^  September,  1883, 11,  n,  422.) 

Wead,  in  a  valuable  memoir  on  tbe  energy  and  coefficient  of  damp- 
ing of  a  tuning-fork,  intended  as  tbe  first  ptfrt  of  a  research  on  tbe 
intensity  of  soond  viewed  from  tbe  standpoint  of  energy,  bas  discnssed 
tbe  tbeory'of  tbe  sabject  and  compared  tbe  results  ^tb  tbose  obtained 
from  direct  experiment.  Tbe  forks  used  were  Koenig's,  and  the  energy 
lln  botb  prongs,  when  z  is  tbe  amplitude,  expressed  in  divisions  of  a 
micrometer,  220  of  wbicb  were  equal  to  1  centimeter,  was  found  to  be  as 
follows :  For  tbe  Ut,  fork,  ar  x  450  ergs ;  Ut3,  zx  1,236  ergs ;  Mi„  1,820; 
Sola,  2,250 ;  TTt«,  3,860 ;  80I4,  7,500 ;  TTts,  12,670  ergs.  From  the  time 
^required  by  the  fork  to  dedrease  tbe  amplitude  of  its  vibration  by 
a  known  quantity,  tbe  coefBcient  of  damping  was  calculated.  Tbe 
forks  were  then  taken  on '»  of  doors  and  the  amplitude  observed  at  the 
aiistaut  a  distant  listener  indicated  that  the  sound  ceased,  the  object 
l)eing  to  determine  how  much  energy  was  needed  to  cause  seusa.tion ; 
4.  e.,  how  much  energy  passed  through  one  square  centimeter  at  the  limit 
of  hearing.  For  the  Utj  fork  this  was  found  to  be,  at  200  feet,  280 x  lO"*, 
»nd  at  300  feet,  310x  10-«;  for  tbe  80I3  fork  at  200  feet,  260x  10^;  for  tbe 
Ut4  fork,  110  xlO-*;  and  for  the  Uts  fork,  710  x  10-*.  The  energy  of  a 
fork  is  dissipated  (1)  in  heating  itself  and  tbe  resonance  box  (2)  in 
causing  its  support  to  vibrate  and  (3)  in  producing  a  sound  wave. 
Some  experiments  to  determine  the  relative  energy  so  distributed 
showed  that  only  about  one-fifteenth  of  the  total  energy  is  used  for  the 
«ouDd  wave.    (Am.  J.  Sci.j  September,  1883,  III,  xxvi,  177.) 

Dvorak  bas  continued  his  investigations  upon  the  attractions  and 
repulsions  produced  in  the  vicinity  of  vibrating  bodies.  He  shows 
from  theory  that  the  mean  pressure  in  the  vicinity  of  the  nodes  is  sape- 
xior  to  that  at  the  loops,  a  result  which  he  has  confirmed  by  experi- 
ment. By  this  excess  of  pressure  on  the  base  of  the  resonuators  tbe 
author  explains  the  repulsion  of  these  by  sonorous  bodies.  He  bas  de- 
scribed some  new  rotation  apparatus,  more  perfect  than  that  used 
hitherto.  For  obtaining  the  best  result  it  is  necessary  that  the  vilM^a- 
tions  should  be  energetic,  and  to  secure  this  the  walls  of  the  resonanee 
box  should  vibrate  in  unison  with  tbe  fork  mounted  upon  it.  A  form 
of  torsion  balance,  with  bifilar  suspension,  by  which,  on  this  principle, 
the  intensity  of  the  air  vibrations  may  be  measured,  is  described  in  the 
paper.    (•/.  Phys.j  October,  1883,  H,  n,  465.) 

Neyreneuf,  by  means  of  a  special  apparatus,  bas  studied  the  capa- 
l^ility  of  various  gases  for  transmitting  sound.  A  tube  of  iron,  2  meters 
long  and  5  centimeters  diameter,  the  ends  closed  by  suitable  mem- 
4>ranes,  is  passed  through  the  wall  separating  two  rooms.  In  one  of 
tliese  is  the  sonorous  body  and  in  the  other  tbe  sensitive  flame.  Tbe 
;gas  is  introduced  by  lateral  tubulures.  The  sensitive  flame  remains 
ifixed  in  position  and  the  tube  is  moved  until  the  effect  on  tbe  flame  is 
2ero.    Tbe  results  show  that  air  and  carbon  monoxide  have  appreciably 
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the  same  power  of  transmitting  sonnd.  Witk  coal  gas  the  resnltd  were 
<)nite  variable.  With  carbon  dioxide  tbe  experiments  show  that  it  pos* 
•sesses  a  mnch  more  considerable  transmitting  x>ower  for  sound  than  air, 
the  ratio  of  distances  of  the  flame  being  in  the  two  cases  1.32  : 1.    The 

mean  of  the  intensities  is  1.7459,  which  is  (1.529)".  {Comptes  Rendun^ 
April,  1883,  XCVI,  1314.) 

Blaikley  has  presented  a  paper  to  the  London  Physical  Society  on 
the  velocity  of  sound  in  air,  using  for  his  measurements  a  modification 
of  Dnlong's  method  by  means  of  the  wave-length  in  a  lengthened 
organ  pipe.  The  author  allows  for  the  harmonics  of  the  pipe,  which 
are  an  important  factor.  With  four  tubes  he  obtained  the  following 
mean  results :  1st,  diameter  54.1  mm.,  velocity  329.73  meters  per  second ; 
2d,  diameter  32.5mm.,  velocity  328.78  meters;  3d,  19.5  mm.,  326.9  me- 
ters; and  4th,  11.7  mm.,  324.56  meters.  The  mean  velocity  for  all  his 
-experiments  was  about  320  meters.    {Nature^  November,  1883,  xxix,  71.) 

Griveaux  has  contrived  a  differential  apparatus  for  determining  the 
relative  velocity  of  sound  in  solids  and  in  gases.  It  consists  of  a  tube  of 
^lass  and  a  rod  of  wood  of  the  same  length,  whose  ends,  by  means  of 
lightly  balanced  levers,  are  adjusted  to  keep  closed  the  two  circuits  of  a 
•differential  galvanometer,  the  currents  in  which  are  equal  and  the 
needle,  therefore,  at  zero.  If,  now,  a  drum  be  struck  opposite  the  free 
-ends  of  this  rod  and  tube,  the  sound  will  be  unequally  transmitted, 
3nd  the  galvanometer  needle  will  be  displaced  in  the  same  direction  as 
when  the  circuit  is  opened  at  tbe  end  of  the  wooden  rod.  By  using  the 
Wheatstone  bridge  arrangement  a  galvanometer  with  a  single  wire 
may  be  used  in  this  experiment.    (J.  Phys.^  May,  1883,  II,  ii,  228.) 

Boltzmann  has  succeeded  in  photographing  sonorous  vibrations  di- 
rectly. A  thin  plate  of  iron,  covering  a  capsule  containing  air,  is  the 
vibrating  body.  To  its  center  is  attached  a  very  thin  strip  of  platinum, 
perpendicular  to  its  plane  and  vibrating  with  it.  This  strip  is  strongly 
illuminated  by  sunlight,  and  its  image  may  be  formed  on  the  screen  by 
^  microscopic  objective.  The  linear  image  falling  on  a  cylindrical  lens 
is  transformed  into  a  point,  which  is  allowed  to  fall  on  a  revolving 
-cylinder  covered  with  sensitive  photographic  paper.  On  speaking 
before  the  vibrating  plate  the  shadow  is  displaced  and  a  sinuous  line  is 
produced  on  the  paper.  The  vowels  give  either  a  simple  sinusoid  or  a 
oombination  of  two  sinusoids.  The  consonant  curves  resemble  some- 
what Koenig's  figures,  given  by  the  letter  r.  {Ber.  Ah.  Wien^  1882, 242; 
J.  Phys.^  April,  1883,  II,  ii,  195.) 

An  improved  apparatus  for  projecting  acoustic  vibrations  has  been 
•described  by  Bigollot  and  Ghavanon,  under  the  name  of  a  palmoptic 
capsule.  It  consists  of  a  hollow  paraboloid,  over  the  mouth  of  which  a 
•collodion  membrane  is  stretched.  In  front  of  this  membrane  is  a  plati- 
num wire,  serving  as  an  axis,  on  which  is  a  mirror,  its  plane  parallel  to 
that  of  the  membrane.  This  mirror  rests  on  the  end  of  a  small  rubber 
prism  attached  to  the  membrane,  so  that  when  the  latter  vibrates  the 
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mirror  oscillates  about  the  wire  as  a  diameter.  By  means  of  a  labber 
tabe  the  interior  of  the  paraboloid  is  put  in  communication  with  any 
sounding  mass  of  air,  and  the  vibration  of  the  mirror  causes  a  beam  of 
sunlight  reflected  from  it  to  describe  a  line  on  the  screen,  which  may 
be  drawn  out  into  curves  by  a  second  mirror  vibrating  perpendicularly* 
(J.  Phya.j  December,  1883,  II,  ii,  553.) 

Michelson  has  described  a  method  of  ascertaining  with  any  desired 
accuracy  the  late  of  a  tuning-fork.  The  method  consists,  first,  in  de- 
termining the  rate  in  terms  of  an  electrically  vibrated  fork,  and,  second,, 
in  fixing  the  ibsolute  rate  of  this  second  fork.  The  electric  fork  carries* 
a  mirror  on  one  prong,  in  which  the  reflection  of  a  Geissler  tube  is  seen 
when  illuminated  once  a  second  by  means  of  a  pendulum.  If  the  fork 
makes  an  exact  number  of  vibrations  per  second  the  illumination  of  the 
tube,  finding  the  fork  always  in  the  same  place,  will  appear  always  in 
the  same  position.  But  if  the  fork  makes  more  or  less  than  this  by  any 
fraction,  the  position  of  the  flash  will  successively  change,  passing^ 
through  all  its  phases  in  one  complete  period.    If  a  flashes  take  place 

in  one  period  in  the  case  of  an  Uts  fork,  it  makes  obviously  128  db  — 

vibrations  per  second.  By  using  the  fork  to  be  rated  with  a  microscope^ 
with  cross-hairs  focused  on  one  edge  of  the  fork,  the  Geissler  tube  being 
behind  it,  the  use  of  an  electrical  fork  may  be  dispensed  with.  {Am. «/» 
Sci,,  January,  1883,  III,  XXV,  61 ;  Phil  Mag.,  February,  1883,  V,  xv,  84. > 

The  attention  of  the  Berlin  Physical  Society  liias  been  called  by 
Christiani  to  certain  peculiarities  observed  with  Koenig  tuning-fork» 
injured  by  the  fire  in  the  Physiological  Institute.  When  the  rust  had 
been  removed,  and  new  resonance  boxes  provided,  one  of  the  Mis  forka 
showed,  after  tuning  and  sounding,  a  maximum  of  tone  when  one  side 
of  it  was  turned  toward  the  closed  end  of  the  case.  Another  Mi^^ 
fork,  though  in  unison  with  the  first,  did  not  present  the  phenomenon, 
though  when  the  cases  were  exchanged  it  appeared,  showing  that  the 
new  case  produced  the  effect.  Another  experiment  was  made  to  show 
total  absorption  of  tone.  A  singing  flame  tuned  approximately  to  Mij 
wa6  unaffected  when  the  resonance  case  bearing  the  Mia  fork  was  held 
near  it  with  its  open  end  horizontal.  When,  however,  the  same  case 
without  its  fork  was  brought  to  the  same  position  the  sound  immediately 
ceased.    (Nature^  January,  1883,  xxvii,  236.) 

Francis  Qalton  has  improved  the  whistles  which  he  contrived  in  1876' 
for  testing  the  upper  limits  of  the  power  of  hearing  very  shrill  notea 
by  different  men  and  animals,  by  using  hydrogen  in  place  of  air  to  pro 
duce  the  sound.  Since  this  gas  is  about  thiiteen  times  as  light  as  air,, 
the  number  of  vibrations  per  second  would  thus  be  increased  nearly 
four  times.  The  whistles  were  made  with  a  movable  piston,  by  which 
the  pitch  could  be  varied;  but  since  to  give  its  proper  note  the  depth  of 
the  cylinder  should  be  1.5  times  its  diameter,  it  follows  that  the  diameter 
of  a  whistle  giving  24,000  vibrations,  and  whose  depth  is  only  0.14  inch^ 
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mast  be  very  small.  The  first  experiments  were  made  with  coal  gas.  A 
whistle  whose  bore  was  0.04  inch  in  diameter  was  attached  to  a  gas-jet  by 
a  rubber  tube,  and  the  piston  adjusted.  When  its  length  was  0.13  inch 
no  sound  could  be  perceived.  On  suddenly  squeezing  the  tube  filled  with 
air  at  0.14,  a  faint  musical  note  could  be  heard,  which  became  purely 
musical  at  0.25  inch.  When  the  gas  was  allowed  to  fill  the  tube,  and 
it  was  again  squeezed,  it  gave  the  same  barely  perceptible  sound  as 
with  air  at  0.14.  By  the  use  of  hydrogen  this  little  whistle  would  give 
at  0.14  about  83,000  vibrations  per  second.  {Naturej  March,  1883,. 
xxvn,  491.) 

Pauchon  has  experimented  to  determine  whether  the  upper  limit  of 
the  perceptibility  of  sounds  varies  for  the  same  ear  with  the  intensity 
of  the  sound.  A  powerful  Caignard-Latour  siren,  driven  by  steam,. 
was  used  to  produce  the  sound.  Pie  finds  that  when  the  pressure  varies 
from  0.5  to  1.5  atmospheres  the  limit  of  perceptibility  varies  from  48.00O> 
to  00,000  simple  vibrations.  With  a  pressure  of  2.5  atmospheres  the 
disk  rotates  600  times  a  second,  giving  72,000  vibrations,  the  maximumt 
limit  reached.  These  experiments  were  repeated,  using  metal  rods- 
made  to  vibrate  longitudinally  by  friction  with  a  resined  cloth ;  but  the 
minute  variations  of  length  could  not  be  measured  with  sufficient  accu- 
racy. When  the  sound  ceases  to  the  ear  it  still  acts  on  a  sensitive  flame- 
(C.  B,y  April,  1883,  XCVI,  1041 ;  Phil  Mag.^  May,  1883,  V,  XV,  371.) 

Krebs  has  studied  the  laws  of  the  reciprocal  excitation  of  elastie 
bodies  tuned  to  nearly  the  same  pitch.  When  the  pitch  of  two  forks- 
or  of  two  wires  is  exactlj'  the  same,  one  of  these,  a«  is  well  known,  can 
excite  the  other.  The  author  finds  that  if  the  pitch  is  not  exactly  the 
same  in  the  two  cases,  the  one  having,  the  lower  tone  can  excite  the 
other,  but  not  the  reverse,  provided  the  difference  is  at  least  two  or  three 
vibrations,  at  most  three  or  four.  This  result  is  well  shown  on  a  sonom- 
eter. In  the  case  of  tuning-forks  the  deeper-toned  one  can  excite  the 
other  only  if  the  difference  in  the  number  of  vibrations  does  not  exceed 
one.  The  experiment,  however,  is  easily  repeated.  ( Wied.  Ann.y  xix,. 
935-,  Phil.  Mag.,  October,  1883,  V,  xvi,  318.) 

Clarke  has  replied  to  the  assertion  of  Chappell  that  those  who  propose 
to  divide  the  octave  into  twelve  equal  semitones  instead  of  equally 
tempered  semitones,  are  deficient  in  li^usical  ear,  b}'  showing  that  the 
term  equally  tempered  semitone  is  inaccurate,  since  no  one  of  the  equal 
semitones  on  a  piano  thus  tuned  can  be  altered  without  making  them 
unequal;  that  the  moving  of  the  note  E  ever  so  little  from  the  value  2^ 
introduces  a  greater  error  somewhere  else ;  that  unequal  tempering  is 
in  use  because  all  keys  are  not  used  equally  often,  the  keys  C,  G,  A^ 
and  F  being  fair,  E,  B  flat,  E  flat  tolerable,  and  the  others  very  much 
worse  than  on  an  equal  semitone  piano.  He  concludes  that  the  best 
plan  of  tuning  a  piano  for  vulgar  music  and  vulgar  players  Is  that  now 
in  ordinary  use  by  tuuers  and  recommended  by  Chappell,  but  if  the 
piano  is  to  be  used  equally  in  all  keys  (or  even  frequently  in  four  or 
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flvo  flats,  five  or  six  sharps)  the  best  plan  is  to  tane  it  in  twelve  mathe- 
matically equal  semitones.    {NatwCy  January,  1883,  ixvn,  240.) 

Huggins  has  commnnicated  to  the  Royal  Society  a  paper  on  Hie 
function  of  the  sound-post  of  the  violin,  in  which  he  comes  to  the  con- 
clusion that  this  sound-post  is  more  than  a  prop,  and  that  besides  its 
other  functions  it  does  transmit  vibrations  to  the  back  in  addition  to 
those  which  are  conveyed  through  the  sides.  He  has  also  investigated 
the  proportional  thickness  of  the  strings  in  use  as  compared  witft  that 
required  by  theory.    {Nature^  July,  1883,  xxvin,  269.) 


HEAT. 

1.  Prodfiction  of  Heat;  Thermometry. 

Ancelin  has  patented  the  use  of  sodium  acetate  as  a  heating  agent, 
the  object  being  to  use  its  latent  heat  of  fusion,  which  is  very  high,  for 
the  purpose  of  giving  out  heat  in  the  interior  of  railway  carriages,  etc 
He  finds  that  the  heat  given  out  by  sodium  acetate  is  four  times  greater 
than  that  given  out  by  water.  A  railway  warming  pan,  containing 
eleven  liters  of  water,  in  passing  from  S(P  C.  to  40^  evolves  440  calories, 
while  the  same  pan,  containing  about  50  kilograms  of  sodium  acetate, 
•evolves  in  passing  from  S(P  to  40^  1,731  calories.  Moreover,  the  ex- 
penditure of  heat  required  to  reverse  the  operation  is  much  less  in  the 
•case  of  the  acetate.  To  heat  the  pan  of  water,  containing  11  liters, 
from  1(P  to  9(P  four  times,  3,620  calories  are  required ;  while  .for  the 
43ame  volume  of  acetate  only  1,987  calories  are  needed,  a  saving  of  1,500 
•calories.  Again,  in  the  case  of  water  at  90°,  four  heatings  return  only 
1,760  calories,  or  50  per  cent.,  while  in  the  case  of  the  acetate  the  un- 
utilized heat  amounts  only  to  25G  calories,  or  12  per  cent,  of  the  quantity 
stored.  The  water  cools  much  more  rapidly.  (NaturCj  February,  1883, 
XXVII,  344.) 

Fischer  has  given  the  following  values  for  the  amounts  of  heat  (calo- 
ries) of  water  vapor  (kilograms)  and  of  carbon  dioxide  (cubic  meters) 
^veu  off  in  the  various  illuminating  processes  in  ordinary  use.  These 
amounts  are  all  calculated  for  a  light  of  one  hundred  candles  burning 
for  one  hour. 


niaminating  processes. 


£lectrio  lamp  (arc) 

Electric  lamp  (incandescent) 

Oas  ( Argand  barner) 

Lamp,  petroleam  (flat  flame) 

Lamp,  colza  oil 

Candle  (parafflne) 

Caudle  (tallow) 


Water 

Carbon 

vapor. 

dioxide. 

0 

0 

0 

0 

0.86 

0.46 

0.60 

0.95 

0.85 

1.00 

0.99 

1.22 

1.05 

1.45 

• 

Heat. 


67-158 
290-536 
4860 
7200 
6H0O 
9200 
9700 


The  hygienic  superiority  of  the  electric  light  is  clearly  shown  by  these 
ignres.    (J.  Sac.  leL  £ng.,  xn^  625 ;  Nature^  July,  1883,  xxym,  28L) 
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Laurie  had  sbown  that  if  the  atomic  weights  of  the  elements  nre  taken 
as  abscissas  and  their  atomic  heats  of  combination  with  chlorine  as  orcli- 
nates  of  a  curve,  the  heats  of  combination  will  be  seen  to  be  a  periodic 
function  of  the  atomic  weights.    {PhiL  Mag.j  January,  18iS3,  V,  xv,  42.) 

Grafts  has  made  use  of  hydrogen  in  his  thermometers,  because  of  the 
facility  of  flowing  most  rapidly  through  capillary  tubes.  The  volume 
of  the  reservoir  is  small,  only  from  one  to  ten  cubic  centimeters.  The 
instrument  is  used  at  constant  volume,  an  electric  contact  between  the 
mercniy  of  the  manometer  and  a  platinum  point  being  established  when 
the  gas  reaches  the  fixed  volume,  thus  exciting  an  electro-magnet  and 
closing  the  manometer  cock.    (J.  Pkys.,  September,  1883,  II,  ii,  435.) 

Dufour  has  contrived  an  ingenious  form  of  difti^^ntial  thermometer, 
which  is  especially  useful  for  purposes  of  demonstration.  Two  bulbs  of 
15  or  20  millimeters  in  diameter  close  the  ends  of  a  glass  tube  forming 
the  segment  of  a  circle.  The  tube  contains  a  drop  of  mercury,  and  the 
whole  is  supported  upon  a  knife  edge,  slightly  above  its  center  of  gravity, 
the  position  of  which  may  be  altered  by  a  counter- weight.  An  index 
passes  vertically  upward  and  moves  over  a  graduated  arc.  When  the 
two  bulbs  are  of  the  same  temperature,  the  system  is  horizontal  and 
the  index  vertical.  But  if  the  temperature  of  one  of  the  bulbs  rises,  the 
expansion  of  the  air  drives  the  mercury  to  one  side  and  the  tube  inclines 
to  one  side.  If  one  of  the  bulbs  is  blackened  and  the  other  gilded,  the 
apparatus  serves  well  for  experiments  on  radiant  heat,  especially  if  a 
<K)ne  be  employed  to  concentrate  the  heat  upon  the  blackened  bulb 
{Jowr.  Phy9.y  July,  1883,  II,  ii,  321.) 

Negretta  and  Zambra  have  adapted  their  inverting  thermometer  for 
leeording  variations  of  atmospheric  temperature  at  any  desired  interval 
of  time.  Twelve  such  thermometers  are  arranged  on  a  suitable  frame, 
in  connection  with  a  clock,  a  galvanic  battery,  and  a  series  of  small 
electro-magnets,  in  such  a  way  that  at  every  hour  the  circuit  is  com- 
pleted by  the  clock,  thus  releasing  a  detent  and  allowing  one  of  the 
thermometers  to  reverse  and  record  the  temperature  at  that  moment. 
In  the  present  form  of  the  apparatus,  the  twelve  thermometers  have 
been  mounted  to  record  hourly  temperatures ;  but  the  period  can  ob- 
viously be  lengthened  or  shortened  indefinitely.  The  advantages 
claimed  for  the  system  are:  1st,  the  thermometers  contain  only  mercury, 
without  any  alcohol  or  other  liquid;  2d,  they  have  neither  indices  nor 
springs,  the  column  of  mercury  itself  effecting  the  registrations;  3d, 
they  may  be  carried  in  any  position,  and  cannot  be  disarranged  except 
by  actual  breakage;  and,  4th,  they  will  record  exact  temperature  at 
any  hour  of  the  day  or  night.    {Naturej  July,  1883,  xxvm,  306.) 

Nicol  has  described  a  form  of  constant-temperature  bath,  in  which 
the  extreme  variation  of  temperature  does  not  exceed  0.05^.  The  water 
in  the  bath  is  heated  by  the  circulation  of  other  water  in  a  copper  tube, 
which  passes  through  the  iiame  of  a  Bunsen  burner,  the  supply  of  gas 
being  controlled  by  a  suitable  thermometer  placed  in  the  liquid,  being 
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shut  off  by  the  rise  of  the  mercury  as  the  temperature  rises.    {PkSL 
Mag.j  May,  1883,  V,  xv,  339.) 

2.  Expansion  and  Change  of  State, 

Kapoustine  has  devised  a  simple  method  of  showing  the  expansion 
of  a  solid  bar.  It  is  supported  at  its  two  ends,  one  end  resting  against 
a  fixed  point,  and  the  other  upon  a  sewing  needle  placed  upon  a  hori- 
zontal plate  of  ground  glass.  When  the  bar  expands  by  heat  the 
needle  rolls  upon  the  glass,  and  a  light  wooden  index  fixed  upon  its 
point  renders  this  rotation  visible.  Greater  precision  can  be  given  by 
the  use  of  a  mirror.  {J.  Soc.  Phyn.  Chem,  Busse,  xrv,  64;  J.  Phys.y 
December,  1883,  II,  n,  576.) 

in  order  to  throw  some  light  on  the  qutrstion  whether  a  given  bar 
can  have  differing  lengths  at  the  same  temperatui*e.  Woodward, 
Wheeler,  Flint,  and  Voigt  have  made  a  series  of  experiments  with  bara 
of  various  metals,  measuring  them  at  the  temperature  of  melting  ice. 
Seven  bars  were  used — ^two  meter  bars  of  steel,  two  of  glass,  one  of 
zinc,  one  of  copper,  and  one  of  brass.  The  comparisons  were  made  by 
means  of  micrometer-microscopes,  magnifying  about  thirty  diameters 
and  reading  to  92.1  and  95.3  microns,  respectively,  for  each  turn  of  the 
screw.  They  were  mounted  on  an  oak  beam  one  meter  apart,  the 
whole  being  supported  on  stone  piers.  The  bar  to  be  compared  is 
placed  in  a  wooden  box  1.1  by  0.1  by  0.1  meter,  supported  at  one-fourth 
and  three-fourths  the  length  of  the  bar  from  either  end.  The  box  is 
filled  with  finely  pounded  ice,  spaces  being  left  near  the  graduations. 
Taking  one  of  the  steel  bars  as  standard,  several  sets  of  comparisona 
are  made  with  another  bar.  This  latter  is  placed  in  water,  which  is 
gradually  raised  to  boiling.  It  is  then  cooled  gradually  to  the  melting^ 
point  of  ice  and  a  second  set  of  comparisons  made.  The  same  bar  is 
then  cooled  to  — 6^  or  — 8°  F.,  returned  to  the  melting  point  of  ice,  and 
again  compared.  The  zinc  bar,  raised  to  208^  F.  and  then  cooled  to 
the  temperature  of  melting  ice,  was  found  to  be  139  microns  longer 
than  before.  Kept  in  melting  ice  for  four  days,  it  shortened  39  microns, 
leaving  the  final  length  still  90  microns  shorter  than  the  initial  length. 
It  was  then  cooled  to  — 8^  F.  in  the  open  air  and  again  brought  to  the 
temperature  of  melting  ice.  Its  length  had  now  diminished  by  30  mi- 
crons below  that  originally  given.  Kept  in  melting  ice  for  a  day  and  a 
half  produced  no  change;  but  exposure  to  the  temperature  of  the  com- 
paring room  for  one  day  increased  its  length  permanently  by  15  mi- 
crons, leaving  it  still  15  microns  too  short  at  the  temperature  of  melt- 
ing ice.  Exposed  to  an  air  temperature  of  70<^  F.  for  four  hours  in- 
creased its  length  when  cooled  to  the  temperature  of  melting  ice  26 
microns,  leaving  its  final  length  11  microns  greater  than  the  initial. 
The  zinc  bar  then  having  been  subjected  to  a  t4)tal  range  of  216<^  F. 
varied  in  its  length  at  the  temperature  of  melting  ice  169  microns.  No 
similar  set  was  observed  in  the  copi)er  bar  as  compared  with  the  steel. 
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altbougb  the  brass  bar  sbowed  a  difference  of  3.8  microns  and  tbe  glass 
ones  3.6  and  2.8  microns,  respectively.  Tbe  antbors  conclude,  first, 
tbat  zinc  is  not  a  reliable  metal  for  one  of  the  components  of  a  metal- 
lic thermometer,  much  less  for  a  standard  of  length ;  and,  second,  tbat 
bars  of  steel,  copper,  and  brass  are  not  likely  to  vary  in  length  appre- 
ciably at  any  temperature  within  tbe  range  to  which  standards  are 
ordinarily  subjected.    {Am,  J.  8ci.,  June,  1883,  III,  xxv,  448.) 

Wiedemann  has  measured  the  changes  of  rolame  which  hydrated 
salts  undergo  by  the  action  of  heat,  using  for  this  purpose  a  dilatom- 
eter  consisting  of  a  bulb,  in  which  is  placed  a  known  weight  of  the  salt, 
terminated  by  a  capillary  tube.  The  bulb  is  exhausted  of  air  and  is 
then  filled  either  with  oil  or  with  mercury,  by  the  oscillations  of  which 
in  the  capillary  tube  the  changes  of  volume  are  measured.  The  alums 
melt  about  90^,  remain  surfuned  down  to  60<^,  then  undergo  a  modifica- 
tion, accompanied,  in  the  case  of  potassium-aluminum  and  ammonium- 
iron  alums,  with  a  change  of  volume.  Magnesium  sulphate  deposits 
at  930  crystals  of  Mg  SO4  (HjOja ;  zinc  sulphate  at  69^  deposits  Zn  SO4 
(H20)3;  iron  sulphate  gives  at  66^  Fe  SO4  (H20)3 — all  accompanied  by 
a  change  in  volume.  ( Wied.  Ann.j  xvii,  661 ;  J.  Phys.y  August,  1883, 
II,  II,  374.) 

Mallard  has  made  an  elaborate  study  on  tbe  action  of  heat  on  crys- 
tals of  boracite  and  of  potassium  sulphate.  He  has  observed  tbat  the 
former,  which  are  doubly  refractive  at  ordinary  temperatures  and  even 
when  heated  to  260^,  becomes  suddenly  singly  refractive  at  or  about 
2610,  remaining  so  at  higher  temperatures.  Crystals  of  potassium  sul- 
phate which  are  biaxial  below  380^  pass  through  intermediate  stages 
and  become  uniaxial  negative  at  600^  and  above.  Boracite  crystallizes 
in  rhombic  dodecahedrons  rigorously  cubic;  its  double  refraction  is 
therefore  anomalous.  The  author  distinguishes  between  the  crystalline 
form  which  is  due  to  the  symmetry  of  the  molecules  themselves  and 
that  which  results  from  their  arrangement  in  space,  the  reticular  sys- 
tem. Hence  he  maintains  that,  while  the  reticular  system  of  boracite 
is  cubic,  the  molecular  symmetry  is  orthorhombic.  The  results  given 
above  he  regards  as  proof  of  his  position.  The  reticular  system  of 
boracite  is  unaltered  by  the  heat,  being  cubic  at  all  temperatures.  But 
the  molecular  symmetry  changes  from  the  orthorhombic  at  ordinary 
temperatures  to  the  cubic  at  261^  •  a  change  accompanied  by  an  ab- 
sorption of  5.74  calories  for  each  unit  of  weight.  So  potassium  sulphate, 
which  is  orthorhombic  at  the  ordinary  temperature,  is  hexagonal  at 
W(P  and  above.  The  dimorphism  here  noted  has  a  parallel  in  the  well- 
known  cases  of  niter  and  of  sulphur.  The  former  is  orthorhombic  and 
hexagonal,  biaxial  in  the  former,  uniaxial  in  the  latter,  the  former  be- 
ing the  stable  form  below  339<^,  the  latter  above  this  point.  Sulphur  is 
orthorhombic  and  monoclinic.  Toward  IIQO  the  former  variety  ^msses 
into  the  latter.  The  author  concludes  as  follows :  1st,  a  perfectly  cubic 
reticular  system  may  be  accompanied  by  an  energetic  double  refraction; 
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60U8<^aently  the  doable  lefractioa  depends,  certainly  in  some  cases  and 
perhaps  iu  all,  on  the  modifications  which  the  light  undergoes  in  trav- 
ersing the  molecale.  2d,  the  action  of  beat  on  crystals  way  produce 
three  ilistinct  classes  of  phenomena:  (1)  the  axis  of  the  ellipsoid  of 
elasticity  may  vary  considerably  in  magnitude,  these  variations  lieing- 
due,  as  iu  the  case  of  boracite,  to  a  change  in  the  form  of  the  molecule  ; 
(2)  the  orieutation  of  the  molecules  may  vary  suddenly,  they  being  able 
to  turn  about  their  centers  of  gravity  so  as  to  take  various  jiositiona 
compatible  with  their  crystalline  arrangenlent,  which  remains  sensibly 
constant,  or  is  altered  only  by  the  very  secondary  phenomena  of  expan- 
sion ;  (3)  the  actiou  of  heat  may  change  suddenly  either  the  symmetry 
of  the  molecule  alone  (boracite,  potassium  sulphate)  or  both  this  and 
the  reticular  system.  In  case  (1)  one  form  passes  into  the  other  sud- 
denly at  the  same  temperature,  the  two  not  coexisting  together.  In 
case  (2)  the  change  takes  place  at  a  fixed  temperature  only  when  the 
temperature  is  rising ;  wheu  it  fails  a  sort  of  crystalline  surfusiou  takes 
place,  the  form  belonging  to  the  higher  temperature  existing  at  a  lower 
but  in  an  unstable  condition.    {J.  PAy«.,  May,  1883,  II,  u,  201.) 

VieUle  has  investigated  the  influence  of  cooling  on.  the  value  of  the 
maximum  pressures  developed  in*  a  closed  vessel  by  exploding  gases* 

If  the  results  are  plotted  in  a  curve,  using  ^,  or  the  ratio  of  the  surface 

of  cooling  to  the  volume  of  the  gaseous  mass,  as  abscissas  and  the  cor- 
responding pressures  as  ordinates,  this  curve  will  be  independent  of 
the  nature  of  the  walls  of  the  vessel  and  of  its  capacity,  and  the  point 
of  intersection  of  this  curve  with  the  axis  of  ordinates  will  give  the 
value  of  the  pressure  which  the  exploding  gas  would  develop  in  an  in- 
closure  impermeable  to  heat.  The  curves  obtained  are  divisible  into 
two  classes.  The  first,  obtained  with  dissociable  mixtures  (CO  and  O^ 
H  and  O),  are  concave  toward  the  axis  of  abscissas  and  tend  to  cut  the 
axis  of  ordinates  at  right  angles.  Extrapolation  gives,  then,  a  small 
correction  and  the  limiting  pressure  is  aceuraitely  determinable.  The 
second,  obtained  by  burning  cyanogen  and  oxyg^i  mixed  with  an  inert 
gas,  are  convex  toward  the  axis  of  abscissas,  and  rise  sensibly  toward 
the  axis  of  ordinates.  Hence  the  influence  exerted  by  the  unit  of  cool- 
ing surface  upon  the  diminution  of  pressure  increases  with  rise  of 
temperature.  The  point  at  which  the  curve  cuts  the  axis  of  ordinatea 
is  less  well  defined  in  this  ease.  ( Camptes  Bet^duSj  January,  1883,  ^cvi,. 
116.) 

Guthrie  has  described  to  the  London  Physical  Society  an  experiment 
which  he  had  made  on  the  theory  of  regelation.  He  modified  Bot- 
tomley's  well-known  experiment  of  cutting  througb  a  block  of  ice  with 
a  metallic  wire  weighted  at  the  endsi  without  separation  of  the  frag- 
ments, by  using  a  cord  of  silk  of  the  same  siee  as  the  wire  and  equally 
weighted.    While  the  wire  cut  through  the  block  the  oord  did  not* 
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Tbe  explanation  is  that  the  ice  in  the  former  case  was  melted  by  the^ 
heat  conducted  from  the  air,    {Ifature,  May,  1883,  xxvuu,  47.) 

Forel  has  sought  to  explain  the  granulation  of  glaciers  by  the  alter* 
nate  action  of  heat' and  cold  to  which  they  are  annually  subjected,, 
without  the  intervention  of  any  exterior  pressure  whatever.  Hagen- 
bach,  on  the  contrary,  suggests  that  if  it  is  legitimate  to  suppose  that 
the  pressure  required  to  lower  the  temperature  of  fusion  by  a  definite 
amount,  say  COP,  is  a  function  of  its  direction  relative  to  the  crystal- 
line axis,  t.  e.j  that  it  is  less  perpendicular  to  the  optic  axis  than  parallel 
to  it,  then  it  follows  that  two  crystals  of  ice  with  their  axes  perpen- 
dicular would  undergo  fusion  by  pressure  in  different  degrees,  the  water 
from  the  fusion  of  the  one  serving  to  increase  the  volume  of  the  other. 
H^ce  he  believes  that  pressure  exerts  the  preponderating  influence  on 
the  phenomenon,  the  variations  of  temperature  playing  only  a  second- 
ary part.  {Arch.  OenivCj  vn,  329 ;  viii,  343 ;  J.  Phys.^  August,  1883,. 
U,  n,  377.) 

Crova  has  devised  an  improved  form  of  condensation  hygrometer,, 
consisting  of  a  thin  brass  tube,  nickel-plated  and  carefully  polished  in 
its  interior,  closed  at  one  end  by  a  plate  of  ground  glass  and  at  the 
other  by  a  lens  of  long  focus.  This  tube  is  fixed  in  a  closed  rectangular 
metal  box,  ftu*nished  with  two  stop-cocks.  This  box  is  two- thirda  filled 
with  carbon  disulphlde  and  air  is  blown  throqgh  it^  producijpg  cold  by 
its  evaporation.  A  gentle  current  of  the  air  to  be  tested  is  drawa 
through  the  tube,  and  when  dew  appears  on  the  polished  surface  the 
temperature  is  noted  oq  a  thermometer-in  contact  with  the  tube.  The- 
cooling  current  is  then  stopped  and  the  temperature  again  noted  at  the- 
instant  when  the  dew  disappears.  The  author  claims  that  the  dew 
point  may  be  determined  to  0^.1.    {J.  Fkys.,  April,  1883,  U,  n,  166.) 

In  a  subsequent  paper,  Grova  gives  the  results  of  bis  experiments, 
made  to  compare  the  accuracy  of  the  above  interior  condensing  hy- 
grometer with  the  ordinary  exterior  condensing  instrument  and  wlth> 
the  psychrometer.  The  maximum  differences  between  the  two  former 
instruments  were  obtained  when  the  relative  humidity  was  low  and 
the  w^ind  from  north  to  northwest.  The  minimum  differences  wero^ 
observed  when  the  relative  humidity  was  high  and  the  wind  from  the^ 
south  and  slight.  The  psychrometer  differed  notably  and  in  most  cases, 
arbitrarily  firom  the  other  instruments.  (J.  Phys^y  October,  1883,  II,  ii, 
450.) 

According  to  Button's  theory,  rain  is  produced  by  the  mixture  of 
two  masses  of  saturated  air  at  different  temperatures.  Pemter  has- 
sought  to  test  the  theory  by  calculating  the  quantity  of  rain  produced  by 
mixing  two  given  masses  of  air  at  given  temperatures.  He  finds  that, 
to  produce  upon  one  square  meter  a  rainfall  of  1  millimeter  it  is  neces- 
sary to  mix  in  a  very  short  time  685  cubic  meters  of  saturated  air,  one- 
half  of  which  is  at  0<^  and  the  other  at  25^,  the  pressure  being  760°''^ 
throughout  the  mass.    If,  therefore,  any  rain  can  be  produced  on  Hnt- 
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ton's  theory,  such  rainfall  is  very  small.  {Jour.  Phys.j  Deoemls»r,  1883, 
n,  n,  561.) 

Schwarz  ha«  improved  Meyer's  vapor  density  method  by  using  an  or- 
-dinary  combustion  furnace  in  place  of  the  special  furnace  of  the  former. 
The  substance  is  introduced  into  the  heated  combustion  tube,  which  is 
slightly  inclined  backward  for  this  purpose,  and  which  has  been  previ- 
ously' filled  with  nitrogen.  The  vapor  expels  the  nitrogen,  which  is 
-collected  over  water  and  measured.  As  in  Meyer's  method,  it  is  not 
necessary  to  know  the  temperature  of  the  furnace.  {Ber,  Berh  Ckem, 
Oes.y  XVI,  1051 ;  Am.  J.  8ci.,  September,  1883,  III,  xxvi,  234.) 

Pacinnotti  has  constructed  a  barometer  containing  water  thoroughly 
<leprived  of  air  above  the  mercury.  This  water  retains  the  liquid  state 
-even  under  a  negative  pressure.  The  mercui^y  column  stands  at  903 
millimeters  above  that  in  the  reservoir,  although  the  Fortin  barometer 
«hows  a  pressure  of  760  millimeters  only.  The  author  gives  several 
•experiments  which  show  the  necessity  of  a  free  surface  in  order  for 
•evaporation  to  take  place.    (J.  Phys.^  November,  1883,  II,  ii,'524.) 

Wroblewski  and  Olzewski  have  succeeded  in  liquefying  oxygen,  nitro- 
gen, and  carbon  monoxide  gases,  by  using  a  modified  Gailletet's  appa- 
ratus, and  employing  the  evaporation  of  liquefied  ethylene  to  cool  the 
^as  to  be  condensed,  by  which  a  temperature  of  —136^  G.  was  obtained. 
At  this  temperature  a  pressure  of  20  atmospheres  suffices  to  com- 
pletely liquefy  oxygen.  It  forms  a  colorless,  transparent,  very  mobile 
liquid,  with  a  well  defined  meniscus.  Nitrogen  .and  carbon  monoxide 
Are  more  difficult  to  liquefy.  At  the  temperature  of  —136^  and  under 
^  pressure  of  150  atmospheres,  the  capillary  tube  shows  no  trace  of 
liquid.  If,  however,  the  pressure  be  rapidly  though  progressively  di- 
minished, not  allowing  it  to  fall  below  50  atmospheres,  both  gases 
liquefy,  the  meniscus  being  sharp  and  the  liquids  colorless  and  trans- 
parent. They  evaporate  readily  at  this  pressure  and  temperature,  so 
that  to  preserve  them  permanently  a  lower  temperature  is  necessary. 
"The  temperatures  were  observed  with  a  hydrogen  thermometer,  as  this 
^as  showed  at  — 136^  and  under  a  pressure  of  150  atmospheres  no  mist 
on  sudden  expansion.  Carbon  disulphide  became  solid  at  ~116o,  and 
liquefied  again  at  —110^.  Alcohol  was  viscous  at  —12^,  and  solidi- 
:fied  at  -130.5.  {Wied.  Ann.j  xx,  243;  C.  1?.,  xcvi,  1140,  1225;  Phil 
Mag.y  V,  XVI,  75;  J.  Phyg,^  November,  1883,  II,  il,  485.) 

Jamin  has  published  some  criticisms  upon  the  ordinarily  received 
interpretation  of  the  *«  critical  point"  of  gaseous  liquefaction.  The  facts 
lie  concedes;  but  they  have  been  inaccurately  interpreted.  He  main- 
tains that  gases  are  Hquefiable  at  any  temperature  whatever  when  the 
pressure  is  sufficient,  but  a  circumstance  hitherto  overlooked  has  pre- 
vented the  liquefaction  from  being  seen.  In  Cagniard-Latour's  experi- 
ment, where  a  thick  glass  tube  is  one-half  or  two-thirds  filled  with 
water,  sealed,  and  heated  to  300<^  or  400^,  the  vapor  increases  indefi- 
tiitely  in  density  and  the  liquid  undergoes  an  increasing  expansion,  until 
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a  limiting  temx)eratare  is  finally  reached,  at  which  both  the  liquid  and 
the  vapor  have  the  same  weight  in  the  same  volume.  At  this  moment 
they  cannot  be  separated;  the  vapor  cannot' escape  to  the  top,  the  liqoid 
cannot  sink  to  the  bottom.  The  meniscos  first  disappears,  the  surface 
of  separation  ceases  to  be  distinct,  then  the  entire  mass  is  mingled 
together,  showing  undulating  and  moving  streaks,  evidence  of  a  mix- 
ture of  different  densities,  and  finally  the  whole  assumes  a  homogeneous 
state  which  is  supposed  to  be  gaseous.  The  ''critical  i)oint"  is  reached 
and  it  may  be  defined  as  the  temperature  at  which  a  liquid  and  its  sat- 
urated vapor  have  the  same  density.  In  a  subsequent  paper  Jaibin 
discusses  the  laws  of  compressibility  and  condensibility  of  gases  as 
illustrating  this  view.  (0.  B.j  XOTI,  1448;  J.  Pkys.^  U,  n,  389,  393; 
PhU.  Mag.,  July,  1883,  V,  xvi,  71.) 

Gerard- Ansdell  has  studied  the  critical  point  of  mixed  gases,  using  for 
the  purpose  a  mixture  of  carbon  dioxide  and  hydrogen  chloride.  The  ex- 
periments were  ipade  in  a  graduated  Oailletet  tube  50  cubic  centimeters 
in  capacity,  the  capillary  portion  having  a  diameter  of  2  millimeters. 
After  determining  the  critical  point,  the  maximum  tensions  of  the  vapor 
at  different  temi>eratures,  and  the  volumes  of  the  liquid  and  gaseous 
portions,  the  apparatus  was'  opened  in  distilled  water,  and  the  hydrogen 
chloride,  which  dissolved,  was  determined  by  analysis.  The  critical 
point  of  the  carbon  dioxide  was  31<^,  and  of  the  hydrogen  chloride,  51.25<^. 
But  the  critical  i>oint  of  the  various  mixtures  was  not  found  to  vary  pro- 
portionally to  the  percentage,  but  departed  therefrom  by  as  much  as 
3.eo.    {Proo.  Boy.  Boo.j  xxxrv,  113 ;  J.  Phys.y  January,  1883,  II,  n,  46.) 

3.  Conduciian  and  Radiation. 

m 

To  demonstrate  to  an  audience  the  relative  conductibility  of  copper 
and  iron,  Petrouchewski  uses  two  air-thermoscopes  of  identical  dimen- 
sions,  the  reservoir  of  the  one  being  a  vertical  tube  of  copper  and  of  the 
other  a  similar  tube  of  iron.  The  heat  from  a  gasflame  is  conducted  to 
the  thermosoopes  by  means  of  large  wires  of  copper  and  of  iron,  respec- 
tively. A  few  minutes  after  the  lamp  has  been  lighted  the  level  of  the 
liquid  in  the  copper  thermoscope  has  fie^en  25  to  35  centimeters,  while 
that  in  the'  other  has  fallen  only  7  or  8.  A  similar  apparatus  for  show- 
ing the  low  conductibility  of  water  in  comparison  with  mercury  has 
been  devised  by  the  same  experimenter.  (J.  8oo.  Phys.  Ohim.  BuasCj 
xrv,  154 ;  J.  Phya.y  December,  1883,  II,  n,  576.) 

Yiolle  has  measured  the  radiation  from  silver  at  its  melting  point,  as 
preliminary  to  measuring  that  of  platinum,  proposed  by  him  as  a  photo 
metric  standard.  A  bath  of  incited  silver  was  placed  below  a  thermo- 
electric battery  connected  with  a  mirror  galvanometer,  so  that  the  radia- 
tion from  the  metal  fell  normally  on  the  face  of  the  battery  through  an 
opening  one  square  centimeter  in  area  made  in  the  double  walls  of  a  suit- 
able screen  and  closed  with  a  plate  of  quartz.  The  screen  was  cooled  by  a 
current  of  water.  As  the  metal  cooled  the  radiation  at  first  decreased; 
H.  Mis.  CO 38 


594  SCIENTIFIC   RECOBD   FOR    1883. 

bnt  as  soon  as  solidification  began  at  the  edges  of  the  mass,  the  radia 
tion  from  the  liquid  iA)rtion  at  the  center  remained  constant  until  the 
solidification  was  complete.  The  author  recommends  this  constant 
radiation  of  silver  as  a  spectro-photometric  standard.  {J.  Phya.^  August, 
1883,  II,  n,  366  5  C.  R.j  xovi,  1033.) 

Baur  has  investigated  by  means  of  the  bolometer  the  radiation  of  rock 
salt  at  different  temperatures.  He  concludes  that  rock  salt  absorbs  its 
own  radiations  more  strongly  than  it  does  those  of  other  bodies;  and 
that  the  absorption  increases  as  the  difference  of  temperature  between 
the  radiating  and  absorbing  rojQjc-salt  plates  diminishes ;  reaching  its 
full  value  when  this  difference  is  zero.  He  does  not  believe  that  the 
radiations  emitted  by  rock-salt  are  homogeneous ;  but  concludes  that 
long  waves  are  accompanied  by  more  or  less  longer  and  shorter  waves, 
just  as  a  yellow  glowing  solid  emits  beside  the  yellow  radiations  of  a 
greater  wave-length  in  addition.  (Wied,  Ann.^  xxiii,  17;  Am,  J.  8ei.j 
June,  1883,  til,  xrv,  469.) 

Lecher  has  calculated  the  absolute  emissive  and  absorbing  powers 
of  a  body  as  a  function  of  the  diffuse  reflecting  power  and  of  the  emissive 
power  of  surrounding  bodies.  Conceding  the  former  to  be  constant  at 
all  temperatures,  he  concludes  :  (1)  That  a  body  emits  radiations  of  all 
refrangibilities  whatever  the  temperature ;  and  (2)  that  the  distribution 
in  the  spectrum  of  the  emitted  radiations,  is  independent  of  the  tempera- 
ture. Placing,  for  example,  between  two  thermo-batteries  differentially 
arranged  an  incandescent  plate  of  platinum,  he  finds  that  certain  bodies 
interposed  between  the  platinum  and  either  batterj'  maintain  nearly  the 
same  absorbing  power  however  the.  temperature  of  the  plate  be  varied. 
Incandescent  electric  lamps  give  spectra  of  the  same  quality,  whatever 
may  be  the  temperature  of  the  carbon  filament.  He  maintains  therefore 
that  the  emissive  power  of  any  body  whatever  is  for  any  temperature 
the  same  fraction  of  the  function  which  expresses  the  emissive  power  of 
a  black  body.    {Ber,  Ak.  Wien,  1882, 67 ;  J.  Phys.,  April,  1883,  II,  11, 195.) 

Abney  and  Festing  have  published  an  investigation  into  the  relations 
between  radiation,  energy,  and  temperature,  using  for  the  purpose  the 
incandescent  lamps  of  Edison,  Lane  Fox,  British  Electric  Company, 
and  Maxim.  They  express  their  results  as  follows:  (1)  the  current  can 
be  expressed  as  a  function  of  the  potential ;  (2)  the  radiation,  after  a 
certain  temperature  of  the  filAnent  has  been  reached,  bears  a  simple 
proportion  to  the  energy  expended  in  the  lamp ;  (3)  the  resistance  can 
be  formulated  as  a  function  of  the  energy  and  therefore  of  the  radia- 
tion ;  and  (4)  the  temperature  appears  to  be  nearly  a  simple  function  of 
the  resistance.  These  results  are  given  also  in  the  form  of  carves. 
{Phil  Mag.j  September,  1883,  V,  XTi,  224.) 

Yan  Assche  has  proposed  a  thin  plate  of  selenium  as  a  medium  of 
isolating  heat  radiation  from  other  radiations.  The  light  which  it  trans- 
mits is  monochromatic,  of  a  reddish  tint,  its  spectrum  being  comprised 
between  A  and  G.    All  radiations  are  interrupted  by  the  selenium  when 
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the  sourod  has  a  temperature  between  720o  and  2000<^ ;  those  radiations 
at  comparatively  low  temperatures,  526^  to  720o,  alone  penetrating  the 
selenium.  A  thin  plate  of  selenium  heated  to  250^  converts  all  radia- 
tions into  obscure  ones.  (0.  JR.,  xov,  838;  Am.  J.  Sci.^  December,  1883, 
III,  XXVI,  476.) 

.  Pringsheim  has  made  a  careful  study  of  the  radiometer,  considering 
particularly  the  influence  of  the  glass-containing  vessel,  of  the  inclosod 
gas  and  of  the  constitution  of  the  vane.  His  apparatus  consisted  of  a 
single  vane  hung  by  a  long  bifllar  suspension,  and  carrying  a  mirror 
which  reflected  a  beam  of  light  on  a  scale.  He  concludes  that  a  pressure 
emanates  from  the  heated  side  of  the  vessel,  and  that  it  increases  with 
the  temperature  and  is  independent  of  the  nature  of  the  material  of 
which  the  vessel  is  made.  He  finds  that  the  absorption  by  the  rarefied 
medium  is  extremely  small,  and  may  be  neglected.  The  action  of  the 
vane  is  due  to  the  rate  of  absorption  and  conduction  on  its  two  sides. 
The  theory  of  currents  in  the  rarefied  medium  he  considers  untenable, 
and  believes  that  the  kinetic  theory  of  the  radiometer  .is  the  most 
reasonable  one.  The  form  of  the  vanes  is  without  influence  per  «0, 
affecting  the  result  only  indirectly  by  their  proximity  to  the  sides  of  the 
vessel.  Hence  his  nse  of  a  single  vane  bifilarly  suspended.  ( Wisd, 
Ann.j  xxvm,  1 5  Phil.  Mag.,  February,  1883,  V,  xv,  101 ;  Am.  J.  8ci.y 
March,  1883,  III,  xxv,  229.) 

Eovelli  has  suggested  various  lecture  experiments  with  the  radiom- 
eter. He  places  the  instrument  in  the  focus  of  a  parabolic  mirror,  while 
a  mass  of  snow  is  put  in  the  focus  of  a  like  mirror  at  a  little  distance, 
facing  the  first.  He  puts  the  instrument  under  a  bell  jar  containing 
ether,  on  an  air-pump.  On  exhausting,  the  motion  is  reversed  on  ad- 
mitting the  air.  He  exposes  the  radiometer  in  the  focus  of  a  parabolic 
mirror  turned  toward  the  weak  flight  reflected  from  snow  on  a  cloudy 
day,  and  then  turns  the  mirror  away  from  the  snow.  He  finds  that 
eight  degrees  of  dark  heat  neutralizes  the  effect  of  the  light  emitted  by 
an  ordinary  candle  at  a  distance  of  45  centimeters.  {Nature,  March, 
1883,  XXVII,  144.) 

4.  Specific  Heat 

Cantoni  and  Oerosa  have  undertaken  to  determine  the  value  of  the 
calory  by  measuring  the  rise  of  ten^perature  in  a  mass  of  mercury 
allowed  to  fall  from  a  known  height.  The  height  selected  was  2.225 
meters,  and  the  extreme  values  obtained  in  fifty-six  experiments  was 
0.1 400  and  0.172O.  The  mean  of  the  first  series  (twenty-two  experiments) 
was  0.15370,  of  the  second  (twenty-two  experiments),  0.1546°,  and  of 
the  third  (twelve  exi)eriments),  0.1687°,  the  general  mean  being  0.1573°. 
The  authors  found  for  the  specific  heat  of  mercury,  0.033375  as  the  mean 
:f  three  experiments;  whence  the  mechanical  equivalent  of  the  calory 
is  2.225  -f-  (0.033375  x  0.1573°)  =  423.82  kilogrammeters.  The  probable 
error,  however,  is  ih  the  second  significant  number,  the  determinations 
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differing  firom  each  other  by  20  per  cent.    (J.  Phys.^  December,  1883 
n,  n,  662.) 

In  Kopp's  specific  heat  method,  the  solid  is  introduced  into  a  tabe, 
together  with  a  liquid  of  known  specific  heat,  and  this  tube  is  heated 
to  a  known  temperature  in  a  bath  of  mercury,  and  then  immersed  to  a 
fixed  level  in  the  calorimeter.  Pagliani  has  modified  this  method  bjL 
using  for  heating  the  tube,  in  place  of  the  mercury  bath,  the  vapor  of 
any  suitable  liquid.  The  results,  obtained  with  various  solid  organic 
salts,  agree  well  with  those  calculated  fix>m  their  solutions.  (J.  Phys.j 
December,  1883,  II,  ii,  665.) 

Liebig  has  studied  in  the  laboratory  of  the  Johns  Hopkins  University 
the  variation  in  the  specific  heat  of  water,  using  the  same  method  as 
that  which  Eowland  employed  in  his  research  on  the  mechanical  eqaiv- 
alent  of  heat  and  the  same  apparatus.  The  result  which  he  has  ob- 
tained agree  entirely  with  the  statement  of  Howland  that  the  specific 
heat  of  water  decreases  regularly  from  0^,  but  differ  as  to  the  point  of 
minimum,  that  of  Eowland  being  about  30^,  while  that  of  Liebig  being 
near  23^.  No  obvious  explanation  of  the  discrepancy  appears.  {Am. 
J.  aoi.j  July,  1883,  HI,  xxn,  6^.) 

Yieille  has  investigated  the  specific  heat  of  certain  gases  at  elevated 
temperatures.  Assuming  the  constancy  of  the  coefficient  of  expansion 
at  constant  volume  and  the  correctness  of  Marriotte's  law  for  high  tem- 
l>eratures,  he  finds  that  the  mean  specific  heat  at  constant  volume  of  the 
gases  GO,  N,  H,  and  O,  does  not  vary  at  most  by  more  than  two- thirds 
its  value  between  (P  and  4400<^.  (0.  JR.,  April,  May,  1883,  xcvi,  1218, 
1368.) 

Strecker  has  continued  his  determination  of  specific  heats  by  Kuudt^s 
acoustic  method.  Bepresenting  the  energy  of  the  translatory  move- 
ment of  the  molecules  by  k  and  the  total  energy  by  H,  the  author  finds 
that  the  ratio  of  %  to  H  divides  the  diatomic  gases  into  two  groups,  in 
the  first  of  which  this  ratio  has  the  value  0.6,  and  in  the  second  from 
0.44  to  0.60.  In  the  first  group  are  the  gases  O,  K,  H,  00s,  NsOt,  HCl, 
HBr,  HI.  In  the  second,  01,  Br,  1, 101,  IBr,  01(1).  ( Wied.  Jmn.,  xvn, 
86;  J.  Phys.j  January,  1883,  II,  n,  46.) 

Berthelot  and  Ogier  have  determined  the  specific  heat  of  nitrogen 
tetroxide  at  various  temperatures.  Oalling  the  molecular  weight  46, 
corresponding  to  the  formula  NO4  (Os=:8),  the  molecular  specific  heat  is 
found  to  decrease  rapidly  as  the  temperature  rises,  being  74.7  calories 
fh)m  270  to  670,  61.3  from  27®  to  160©,  and  29.8  ftom  27o  to  280©. 
These  authors  have  also  determined,  by  the  same  method,  the  specific . 
heat  of  the  vapor  of  acetic  acid,  and  have  found  it  to  diminish  as 
the  temperature  rises,  like  nitrogen  tetroxide.  The  molecular  specific 
heat  (the  molecular  weight  being  60)  is  90.1  calories  at  129^,  76J2  at 
I6O0,  67  at  2000,  38.2  at  240^,  and  28.6  at  280o.  Berthelot  and  Ogier 
have  also  determined  the  heat  of  vaporation  of  bromine,  and  find  it  to 
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be  6991  calories  referred  to  Bra,  molecular  weight,  160.    {Ann.  Ohim, 
Phy8.j  November,  1883,  V,  xxx,  382, 400, 410.) 

Frankland  has  contrived  an  instrament  for  registering  the  relative 
thermal  intensity  of  the  sun.  It  consists  of  two  bolbs  at  the  ends  of  a 
tnbe  bent  twice  at  right  angles,  resembling  the  differential  thermometer 
of  Leslie.  These  bnlbs  have  the  same  diameter,  and  one  of  them  is 
blackened  and  surrounded  by  a  glass  envelope,  which  is  exhausted. 
The  other  bulb  is  placed  beneath  a  zinc  roof  painted  with  zinc- white  on 
both  faces.  The  apparatus  contains  air,  and  the  tube  is  partially  filled 
with  mercury.  The  blackened  bulb  receives  the  solar  radiation,  the 
other  preserves  the  temperature  of  the  surrounding  air.  The  reading 
of  the  two  mercury  columns  on  a  suitable  scale  gives  the  difference  of 
the  temperatures.  {Proo.  Boy.  8oo.j  xxxiii,  331;  J.  PAy«.,  February, 
1883,  II,  n,  93.)      • 

LIGHT. 

1.  Production  and  Velocity. 

Lodge  has  given  an  interesting  lecture  at  the  London  Institution  on 
the  ether  and  its  functions.  Light  vibrations,  he  says,  can  be  trans- 
mitted only  by  a  body  possessing  rigidity;  and  rigidity  is  active  resist- 
ance to  shearing  stress,  to  alteration  of  form.  Elasticity  of  figure  is 
possessed  by  solids  alone;  the  elasticity  of  fluids  is  volume  elasticity 
only.  Hence,  fluids  can  transmit  longitudinal  vibrations  only,  while 
solids  alone  can  transmit  transverse  vibrations  like  those  of  light. 
Water  and  air,  therefore,  cannot  transmit  light  vibrations;  it  is  the 
ether  in  them  which  conveys  the  motion.  At  4,000  miles  above  the 
earth's  surface  the  density  of  the  air  is  represented  by  a  number  with 
127  ciphers,  before  it  and  after  the  decimal  point.  But  according  to 
Sir  William  Thomson's  calculation  the  density  of  the  ether  is  repre- 
sented by  a  number  with  only  17  ciphers  between  it  and  the  decimal 
I>oint.  The  rigidity  being  the  product  of  the  square  of  the  velocity  by 
the  density,  is  therefore  900,  while  that  of  steel  is  8  x  10^^.  Glass  itself 
can  transmit  vibrations  with  a  velocity  of  only  half  a  million  centimeters 
per  second,  but  the  ether  in  the  glass  transmits  them  40,000  times  as 
quick,  or  20,000,000,000  centimet^s  per  second.  Outside  the  glass  they 
are  transmitted  30,000,000,000  centimeters  per  second..  Fresnel  assumed 
the  ether  to  be  really  denser  within  ordinary  matter,  being  condensed 
around  the  molecules,  while  the  rigidity  is  unchanged.  Hence  it  fol- 
lows that  in  water,  for  example,  seven-sixteenths  of  the  ether  within  it 
is  bound  to  the  molecules  and  moves  with  it,  while  the  remaining  nine- 
sixteenths  is  free  and  blows  freely  through  the  mass.  The  electric  rela- 
tions of  the  ether  are  discussed  and  the  suggestion  made  that,  since  a 
given  electromotive  force  produces  a  greater  electric  displacement  in 
some  kinds  of  matter  than  in  others,  t.  e.,  that  the  electricity  is  denser 
in  some  kinds  of  matter,  the  ether  is  sheared  by  electromotive  forces 
into  i>ositive  and  negative  electrification.    The  density  of  electricity  in 
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Bpace  being  1,  that  inside  matter  is  called  K,  the  specific  inductive 
capacity,  while  in  optics  it  was  measured  by  the  square  of  the  refractive 
index.  These  appear  to  be  the  same  values.  The  vortex  atom  theory 
of  Thomson  is  discussed,  and  the  lecture  closes  as  follows:  '^One  con- 
tinuous substance  filling  all  space,  which  can  vibrate  as  light,  which  can 
be  sheared  into  positive  and  negative  electricity,  which  in  whirls  con- 
stitutes matter,  and  which  transmits  by  continuity  and  not  by  impact 
every  action  and  reaction  of  which  matter  is  capable.  This  is  the 
modern  view  of  the  ether  and  its  functions."  {Nature^  January  and 
February,  1883,  xxvii,  304,  328.) 

Preece  has  proposed  to  the  Eoyal  Society  the  use  as  a  reference  photo- 
metric standard  a  small  surface  illuminated  to  a  given  intensity.  In 
practice  the  light  given  by  a  small  incandescent  lamp,  which  can  be 
varied  by  varying  the  current,  is  used  for  the  comparison.  The  amount 
of  illumination  is  proportional  to  the  current  flowing,  and  is  read  in 
amperes.  The  standard  surface  is  that  Olnminated  by  a  British  candle 
at  12.7  inches,  the  same  as  is  given  by  the  French  carcel  at  1  meter 
distance.  The  theory  of  the  method  is  simple.  {Nature^  June,  1883, 
xxviu,  206.) 

,  Sabine  has  deaipribed  a  wedge  and  diaphragm  photometer  which 
consists  of  a  horizontal  brass  tube  on  a  stand  having  an  eye-piece  at 
one  end  and  a  paraffin  lamp  at  the  other.  A  disk  of  opal  glass  near 
the  middle  of  the  tube  is  constantly  illuminated  by  the  flame.  The 
tube  itself  is  cut  away  laterally  near  its  center,  the  opening  being  cov- 
ered by  a  collar  carrying  a  slit  containing  a  strip  of  opal  glass,  before 
which  slides  a  frame  carrying  a  wedge  of  neutral-tint  glass,  the  thicker 
end  of  which  absorbs  eight  times  as  much  light  as  the  thin  end.  The 
light  to  be  measured  is  placed  on  the  right  side  of  the  photometer,  and 
its  rays  pass  through  the  wedge  and  slit,  falling  on  a  narrow  mirror  at 
450,  which  reflects  them  to  the  eye.  When  the  light  from  the  paraffin 
lamp  and  that  from  the  source  under  exandnation  are  balanced  the 
mirror  becomes  invisible.  Diaphragms,  with  various  openings,  placed 
at  the  lamp  end  of  the  tube,  permit  the  range  to  be  varied.  {Phil.  Mag.j 
January,  1883,  V,  XV,  22.)     ' 

Gonroy  has  suggested  a  modificatioa  of  Ritchie's  photometer  in  which 
two  surfaces  of  white  paper  are  so  placed  that  the  light  is  incident 
upon  them  at  3(P,  and  the  line  of  sight  makes  an  angle  of  60^  with  the 
normal,  one  of  the  papers  being  made  to  overlap  the  other  slightly/ 
{Phil  Mag.y  June,  1883,  V,  XV,  423.) 

Sir  William  Thomson  has  made  some  approximate  photometric  meas- 
urements of  natural  as  compared  with  artificial  lights.  From  Pouillet's 
data  he  estimates  the  solar  radiation  to  be  7,000  horse-powers  per  square 
foot  of  the  sun's  surface,  or  50  horse-powers  to  the  square  inch.  The 
radiation  from  a  Swan  incandescent  lamp  he  finds  to  be  three-fourths 
of  a  horse-power  per  square  inch  of  surface,  and  hence  the  sun's  radia- 
tion is  67  times  that  of  the  lamp.    From  measurements  taken  at  York 
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in  1881  he  estimatec)  moonlight  to  be  equal  to  the  light  of  a  candle  230 
centimeters  distant.  The  light  of  a  cloady  sky  through  an  aperture 
one  square  inch  in  area  was  found  to  be  equal  to  one  candle,  and  the 
intensity  of  the  light  from  the  sun's  disk  was  equal  to  5,300  candles. 
(Lond,Illec.  Rev.j  xi,  490;  Am.  J.  8ci.j  February,  1883,  III,  xxv,  149.) 

Grova  has  introduced  a  correction  into  the  valae  of  the  solar  luminous 
intensity,  previously  given  by  him,  and  now  concludes  that  the  sun's 
illuminating  power  in  a  clear  sky  is  very  near  8,500  carcels.  Allowing 
9.5  candles  to  a  carcel,  this  gives  over  80,000  candles  as  the  value  of 
the  sun's  light,  a  number  considerably  greater  than  Sir  William  Thom^ 
son's  estimate.  (0.  JB.,  XOV,  1272;  XCYI,  124,  January,  1883.) 
.  McLeod  has  made  a  series  of  experiments  to  test  the  action  of  light 
on  india-rnbber.  He  comes  to  the  conclusion  that  caoutchouc  alters 
under  the  combined  influence  of  light  and  oxygen,  but  either  alone 
produces  no  eflFect.    {ITaturej  February,  xxvn,  312;  July,  xxvin,  226.) 

Huggins  has  succeeded  in  reproducing  the  solar  corona  by  photogra- 
phy, using  a  solution  of  potassium  permanganate  to  absorb  all  rays 
different  from  those  emitted  by  the  corona  itself.  Compared  with  the 
photographs  obtained  during  the  eclipse  of  the  17th  of  May,  Abney 
considers  their  essential  identity  established.  {J.  Phys.,  April,  1883, 
II,  II,  173.) 

Cros  and  Vergeraud  have  succeeded  in  producing  direct  positives  by 
the  following  process :  Any  suitable  paper  is  covered  with  a  solution 
of  2  grams  ammonium  bichromate,  15  grams  glucose,  and  100  of  water, 
and  dried.  It  is  then  exposed  to  the  light  under  a  positive.  When 
the  uncovered  parts  of  the  paper  have  become  gray  it  is  placed  in  a 
bath  containing  1  gram  of  silver  nitrate,  10  grams  of  acetic  acid,  and 
100  grams  of  water.  The  image  appears  at  once  in  red,  drying  to  a 
dark  brown.  By  treatment  with  a  sulphide  it  becomes  black.  {J.  Phys.^ 
March,  1883,  H,  n,  123.) 

Hare  and  Dale  have  constructed  a  multiplex  camera  back  by  which 
thirteen  plates  in  two  tiers  may  be  exposed,  in  any  order  without  open- 
ing the  box.    {Nature^  September,  1883,  xxvui,  470.) 

2.  Befleotian  and  BefracHon, 

Lermantoff  proposes  to  select  thin  disks  of  microscopic  cover  glass 
to  serve  as  light  mirrors,  by  means  of  Newton's  rings.  Using  a  lens  of 
long  focus,  placed  successively  on  the  disks  illuminated  with  sodium 
light,  those  are  selected  wbich  show  regular  rings  not  altered  in  size 
when  the  disk  is  turned  over.  (Jour.  Soc.  Phys.  Ohim.  Buase^  xiY, 
480;  Jour.  Phys.^  December,  1883,  II,  ii,  583.) 

Laurent  has  communicated  to  the  French  Academy  a  description  of 
some  new  pieces  of  apparatus  devised  for  the  purpose  of  testing  optical 
surfaces.  Among  these  are,  (1)  an  apparatus  for  verifying  the  flatness 
of  a  plane  surface;  (2)  one  for  controlling  parallel  surfaces;  (3)  one 
for  fixing  the  construction  of  prisms  of  any  determined  angle;  and  (4) 
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one  for  controlIiDg  perpendicular  surfaces.  Host  of  these  devices  may 
be  used  during  the  working  of  the  surfaces.  ( 0.  B,j  xCTly  1035 ;  J.  Phy8.j 
September,  1883,  II,  n,  411.) 

Soret  has  modified  the  total  reflection  refiractometer  of  Kohlransch 
so  that  it  may  be  used  with  white  light.  The  new  apparatus  is  illu- 
minated with  a  strictly  parallel  beam  of  solar  light,  which,  after  reflec- 
tion at  the  contact-surface  of  the  given  substance  and  carbon  disul- 
phide,  is  received  on  the  slit  of  a  spectroscope.  For  any  convenient 
incident  angle  a  dark  well-defined  shadow  moves  from  the  red  to  the 
violet  with  an  increasing  incidence,  limiting  the  totally  reflected  rays. 
The  index  of  the  given  substance  for  the  part  of  the  spectrum  with 
which  the  edge  of  the  shadow  coincides  is  obtained  by  multiplying  the 
index  of  carbon  disulphide  by  the  sine  of  the  incident  angle.  {J,  Phys.^ 
March,  1883,  II,  n,  138.) 

Wiedemann  has  determined  the  density  and  refractive  index  at  19<^ 
for  the  three  lines  of  lithium,  sodium,  and  thallium  of  ethyl-carbonio 
ether  and  the  flve  corresponding  ethyl  sulphocarbonates.  From  these 
values  he  calculates,  by  Lorenz's  formula,  the  atomic  refraction  of  sul- 
phur, and  finds  it  to  be  7.94  in  the  case  where  only  one  atom  of  sulphur 
Is  united  to  the  same  atom  of  carbon,  and  9.28  where  ^wo  atoms  are 
thus  united.    ( Wied.  Ann.j  xvn,  577 ;  J.  Phys.j  March,  1883, 11,  n,  139.) 

Dufet  has  investigated  the  influence  of  temperature  on  the  index  of 
refraction  of  water  and  quartz.  When  a  parallel  beam  passes  tiirough 
a  rectangular  trough  fllled  with  water  and  containing  a  quartz  plate 
with  parallel  sides,  one-half  of  the  beam  passing  above  this  plate,  Tal- 
bot's bands  are  perceived  on  passing  the  light  through  a  prism.  By  the 
displacement  of  these  bands  the  temperature  may  be  determined  to 
within  0<^.02.  The  variation  of  the  ordinary  index  of  quartz  for  D  and 
one  degree  is  —0.0000050.    {0.  U.,  xovi,  1221,  April,  1883.) 

Quincke  has  studied  the  changes  which  the  volume  and  the  refractive 
index  of  liquids  undergo  under  hydrostatic  pressure.  The  compressi- 
bility was  measured  in  glass  vessels  provided  with  capillary  tubes, 
while  the  indices  were  measured  by  observing  with  an  interferential  re- 
fractometer  the  number  of  bands  in  homogeneous  light.  The  ratio  of 
these  changes  exhibits  a  deflnite  relation,  and  the  results  go  to  confirm 
Dale  and  Gladstone's  formula  for  the  constant  of  refraction,  t.  e.,  the 
index,  less  unity,  divided  by  the  density.  Or,  in  other  words,  the  ex- 
cess of  the  index  above  one  increases  proportionally  to  the  density. 
{Ber.  Ah.  Berl,  April,  1883 ;  UTature^  xxvm,  308 ;  J.  Phys.,  June,  1883, 
n,  n,  279.) 

Ohappuis  and  Siviire  have  measured  the  refractive  indices  of  gases 
at  high  pressures,  employing  the  interference  method  of  Jamin.  The 
gas  was  compressed  in  a  prismatic  cavity  in  a  block  of  steel  20  centim- 
eters long,  closed  at  the  ends  by  glass  plates  a  centimeter  thick.  One 
of  the  interfering  rays  traverses  this  cavity,  the  other  passes  outside  of 
it  and  one  centimeter  distant.    They  are  united  by  the  second  mirror. 
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and  the  MDges  are  observed  with  a  telescope.  The  results  obtained 
between  24  and  86  atmospheres  are  now  given.  For  the  number  of  the 
fringes  which  would  pass  under  the  reticule  for  a  variation  of  pressure 
of  1  millimeter  in  a  tube  1  meter  long,  the  author  obtained  0.550,  0.510, 
and  0.555  in  three  experiments,  the  number  calculated  on  adopting  the 
index  for  air  at  22o  the  value  0.000271,  being  556.  {0.  B.j  March,  1883, 
XOVI,  699;  PhiL  Mag.y  April,  1883,  V,  xv,  299.) 

Sarazin  has  determined  with  great  care  the  ordinary  and  extraordinary 
indices  of  Iceland  spar  for  the  leading  Fraunhofer  lines  as  well  as  for 
twenty-six  of  the  leading  lines  of  cadmium.  He  used  two  prisms,  one 
by  Hofmann,  the  other  by  Laurent.    {J.  Phys.j  August,  1883,  II,  n,  369.) 

Loewy  has  given  a  detailed  description  of  the  novel  telescopic  mount- 
ing devised  by  him  for  the  new  e<luatorial  of  the  Paris  Observatory,  and 
constructed  by  Eichens  and  Gautier.  (J.  Phys.j  August,  1883,  IT,  n, 
349.) 

ThoUon  has  constructed  a  modified  form  of  collimating  telescoi>e  for 
use  with  his  liquid  prisms,  which  must  be  kept  in  a  horizontal  position. 
If  a  total  reflection  prism  be  placed  behind  the  slit  of  a  collimator,  so  that 
its  hypotenuse  is  at  the  same  time  parallel  to  the  axis  of  the  telescope  and 
to  the  slit,  an  image  of  the  slit  will  be  formed  inverted,  as  in  Zdllner's 
reversion  prism.  If  the  slit  be  turned  through  any  angle,  and  the  prism 
through  half  this  angle,  an  image  of  the  slit  will  be  given  which  will 
coincide  in  direction  with  the  first  image.  This  device  works  well  in 
practice.    (C.  -B.,  March,  1883,  xovi,  642.) 

Tait  has  discussed  that  state  of  the  atmosphere  which  produces  the 
forms  of  mirage  observed  by  Vince  and  by  Scoresby.  From  theoretical 
considerations  he  concludes  that  the  conditions  requisite  for  the  pro- 
duction of  Yince's  phenomenon,  at  least  in  the  way  conjectured  by  him, 
are  a  stratum  in  which  the  refractive  index  diminishes  upward  to  a 
nearly  stationary  state,  and  below  it  a  stratum,  in  which  the  upfward 
diminution  is  either  less  or  vanishes  all  together.  The  former  condition 
secures  the  upper  erect  image,  the  latter  the  inverted  image  and  the 
lower  direct  image.  In  proof  of  the  correctness  of  this  theory,  the  au- 
thor constructed  a  tank  with  parallel  glass  ends,  about  4  feet  long,  and 
filled  it  one-half  with  a  weak  brine  carefully  filtered.  Pure  water  was 
then  cautiously  introduced  above  it  till  the  tank  was  nearly  full.  After 
a  few  hours  the  whole  had  settled  down  into  a  state  of  slow  and  steady 
Hiffnsion,  and  Yince's  phenomenon  was  beautifhlly  shown.  (Nature^ 
May,  1883,  xxvm,  84.) 

3.  Dispersion  and  Color. 

Zenger  has  produced  a  direct  vision  prism  of  great  dispersive  power 
by  joining  to  a  dispersion  parallelepiped  a  prism  of  light  crown.  He 
claims  that  by  this  combination  he  gets  a  dispersion  of  150<^  between 
the  A  and  the  H  lines.  Since  ordinary  direct  vision  prisms  give  a  sep- 
aration of  these  lines  of  only  20<^,  this  result  is  remarkable  and  ex- 
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ceeded  only  by  the  ThoUon  spectroscope.  But  in  this  instrament  the 
loss  of  light  from  the  absorptions  and  reflections  is  far  less.  (0.  £•, 
April,  1883,  XOVI,  1039.) 

Grova  has  described  an  improved  form  of  spectrophotometer  which 
consists  essentially  of  a  direct  vision  spectroscope  having  an  adjustable 
slit  in  the  eye-piece  and  a  doable  rectangular  prism  covering  one-half 
the  ordinary  slit.  One  beam  passes  to  the  prism  directly;  the  other 
enters  from  a  perpendicular  direction  passing  into  the  collimator  through 
the  total  reflection  prisms.  In  the  path  of  this  rectangular  beam  two 
nicols  are  placed  with  a  graduated  circle  by  the  position  of  which  the 
movable  one  may  be  read  off.  The  two  lights  to  be  compared  are  placed 
at  equal  distances,  the  brighter  in  front  of  the  nicols,  and  the  analyzer  is 
turned  until  the  intensity  is  the  same  in  any  given  portion  of  the  two 
superposed  spectra.    (Ann.  Chim.  Phys,;  August,  1883,  Y,  xxix,  556.) 

It  is  often  desirable  to  place  the  slit  of  a  spectroscope  at  an  angle 
with  the  alis  of  the  prism.  Garbe  has  shown  that  this  may  be  done 
by  placing  immediately  behind  the  slit  an  ordinary  reversing  prism,  with 
its  axis  in  that  of  the  collimator.  Under  these  circumstances  the  vir- 
tual image  of  the  slit  will  not  be  displaced  by  its  rotation.  The  device 
is  similar  to  that  us6d  by  ThoUon.  {J.  Phys.^  July,  1883,  II,  n,  318; 
0.  22.,  March,  1883,  xcvi,  836.) 

Gornu  has  suggested  a  new  form  of  spectroscope,  which  gives  a  high 
dispersion.  A  right-angled  prism  throws  the  light  from  the  slit  along 
the  axis  of  the  collimating  lens,  whence  it  passes  through  the  prism  and 
is  incident  upon  a  reflecting  surface  at  45^,  by  which  it  is  thrown  ver- 
tically upward  upon  a  second  mirror  at  45<^,  which  returns  it  to  the 
prism.  After  traversing  this  a  second  time  it  is  incident  normally  upon 
a  mirror,  which  returns  it  over  its  course  to  the  eye-piece  of  the  col- 
limator.  The  ray  thus  passes  four  times  through  the  prism;  and  since 
this  is  of  carbon  disulphide  the  dispersion  obtained  is  very  consider- 
able.   {J.  Phys.y  February,  1883,  II,  ir,  63.) 

Eohrbach  has  produced  a  liquid  possessing  extraordinary  high  refract- 
ive and  dispersive  power.  One  hundred  parts  of  barium  iodide  and  130 
parts  of  mercuric  iodide  are  heated  in  a  test-tube  with  20^  of  dis- 
tilled water,  the  whole  placed  in  an  oil  bath  at  150o  to  200<>  C,  and  well 
stirred.  A  liquid  double  iodide  of  mercury  and  barium  is  formed, 
which  is  poured  into  a  shallow  porcelain  dish,  and  evaporated  down 
until  its  density  is  so  great  that  an  epidote  crystal  no  longer  sinks  in  it 
Even  topaz  will  float  in  it  when  cold.  It  is  then  Altered  through  glass 
wool.  It  has  a  density  of  3.575-3.588,  boils  at  about  145^,  and  is  yellow 
in  color.  Its  refractive  index  is  1.7755  for  the  0  line  and  1.8265  for  the 
E  line  of  the  spectrum.  For  the  two  D  lines  of  sodium  are  1.7931  and 
1.7933,  respectively.  When  a  hollow  prism  of  60o  filled  with  this  liquid 
is  used  in  the  spectroscope  the  separation  of  the  D  lines  is  almost  ex- 
actly 2'.  (^atwre,  .November,  1883,  xxix,  63;  Wied.  Ann.,  xvn,  169; 
Am.  J.  &».,  November,  1883,  III,  xxvi,  406.) 
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Lagarde  has  measured,  by  means  of  the  spectrophotometer  of  Orova, 
the  intensity  of  the  hydrogen  spectrum  lines  under  various  conditions 
of  temperature  and  pressure.  Using  the  carcel  lamp  as  a  standard, 
and  calling  the  intensity  of  the  corresponding  regions  of  the  spectrum 
1,000,  the  intensity  of  the  red  line  was  3.6  under  a  pressure  of  6°^°^.5, 
8.8  under  a  pressure  of  0™™.542,  and  12.6  under  a  pressure  of  0"™.010, 
the  current  intensity  being  the  same.  The  blue  line  had  an  intensity 
of  5.5,  25.8,  and  39.3  under  these  conditions,  and  the  violet  line  17.2, 
65.8,  and  110.9.  For  a  pressure  of  6"™.5  the  cui*ve  of  the  red  line 
becomes  a  straight  line.  ((7.  JS.,  December,  1882,  xcv,  1350;  PhiL 
Mag.,  March,  1883,  V,  xv,  226.) 

Liveing  and  Dewar  have  presented  to  the  Boyal  Society  a  paper  on 
the  origin  of  the  hydrocarbon  flame  spectrum.  {Nature^  January,  1883, 
xxviiy  257.) 

ThaJ^n  has  measured  the  wave-lengths  of  the  brilliant  spectra  of 
samarium  and  didymium.    {J.  Phys.j  October,  1883,  II,  n,  446.) 

The  same  physicist  has  mapped  the  emission  spectra  of  scandium, 
ytterbium,  and  thulium,  as  well  as  the  absorption  spectrum  of  thulium. 
(J.  Phys.j  January,  1883, 11,  n,  35.) 

Gornu  has  compared  together  the  telluric  lines  of  the  spectrum  and 
the  lines  of  the  metals  as  a  means  of  determining  the  absorbing  power 
of  the  atmosphere.    (J.  Phys.j  February,  1883,  II,  n,  58.) 

Liveing  and  Dewar  have  studied  the  conditions  under  which  the 
Bpedtmm  lines  of  the  metals  are  reversed.  (J.  Phys.j  September,  1883, 
n,  n,  434.) 

Hartley  has  submitted  to  the  British  Association  the  report  of  the 
committee  on  the  comparison  of  the  spark  spectra  of  the  elements  with 
spectra^  of  solutions  of  their  compounds,  {yatnrey  I^ovember,  1883, 
XXIX,  89.) 

Abney  has  communicated  to  the  Boyal  Society  the  results  of  his 
measurements  of  the  wave-lengths  of  A,  of  a,  and  of  some  prominent 
lines  in  the  infra-red  of  the  visible  spectrum.  {N^aturej  December,  1883, 
XXIX,  190.) 

Pringsheim  has  measured  the  ultra-red  wave-lengths  of  the  solar 
spectrum,  using  a  Chapman  grating  and  silvered  mirrors,  the  rays  being 
received  on  an  extra  sensitive  radiometer.  The  visible  spectrum  of  the 
second  order  was  absorbed  by  a  solution  of  iodine  or  a  plate  of  ebonite. 
He  concludes  that  rays  exist  in  the  spectrum  of  wave-length  0.00152, 
or  double  the  length  of  the  extreme  red.  He  finds  ai^old  band  between 
the  limits  ;i=0.00139  and  >l=0.001366.  This  band  has  also  been  observed 
by  Langley.  ( Wied.  Ann.,  xvin,  32 ;  J.  Phys.,  September,  1883,  H,  n, 
424.) 

H.  Becquerel  has  published  three  papers  on  the  infra-red  region  of 
the  spectrum.  The  first  is  on  a  phosphorograph  of  the  infra-red  region 
of  the  solar  spectrum  and  the  wave-length  of  the  principal  lines.  The 
second  is  on  the  study  of  the  infra-red  radiation  by  means  of  the  phe- 
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nomena  of  fluorescence.  And  the  third  is  on  the  maxima  and  minima 
of  extinction  of  phosphorescence  under  the  influence  of  the  ultra-red 
rays.  (0.  JS.,  January,  April,  June,  1883,  xovi,  121, 1215, 1853;  Amn. 
Ohim.  Phys.j  V,  xxx,  5 ;  Phil  Mag.j  March,  1883,  V,  xv,  223 ;  Am.  J. 
8ci.j  March,  1883,  III,  XXY,  230.) 

Egoroff  has  shown  that  the  A  and  B  lines  of  the  solar  spectrum  are 
due  to  the  oxygen  in  the  earth's  atmosphere.  He  used  a  tube  20  meters 
long,  closed  by  glass  plates,  filled  with  dry  oxygen  under  a  pressure  of 
15  atmospheres,  and  observed  the  calcium  light  through  it.  The  lines 
of  absorption  produced  by  the  oxygen  Were  identical  with  the  A  and  B 
of  the  solar  spectrum.  (0.  JS.,  August,  1883,  xcvn,  555;  Am.  J.  8ci»^ 
December,  1883,  III,  xxvi,  477.) 

Langley  has  published  in  extenso  his  valuable  memoir  on  the  selective 
absorption  of  solar  energy,  giving  the  results  of  his  measurements  at 
Allegheny  and  on  Mount  Whitney.  He  has  explored  the  ultra-red 
region  to  a  wave-lengUi  of  2.8  microns,  the  extreme  value  obtained 
hitherto  being  only  1.2.  The  charts  accompanying  this  memoir  are  of 
great  interest.  (Am.  J.  Sci.y  March,  1883,  III,  xxv,  169 ;  Ann.  Chim. 
Phys.j  V,  XXIX,  497;  J-  Phys.,  II,  n,  371.) 

Bayleigh.has  pointed  out  the  fact  that  the  curve  of  energy  of  the  dif- 
fraction si)ectrum  has  no  special  claim  to  the  title  of  ^^  normal."  A 
curve  plotted  with  wave-Arcquencies,  or  reciprocals  of  wave-length,  as 
abscissas  would  have  quite  as  much  claim  to  be  considered  normal  and 
would  give  an  energy  curve  more  like  that  obtained  with  the  prismatic 
spectrum.  If  the  logarithm  of  the  wave-length  or  the  wave-frequency 
be  used  as  abscissa,  a  curve  will  be  obtained  in  which  every  octave  oc- 
cupies the  same  space.    {Naturey  April,  1883,  xxyn,  559.) 

4.  Interference  and  Polarization. 

Egoroff,  in  experimenting  with  a  Ghapman  grating  of  17290  lines  to 
the  inch,  flnds  that  for  every  grating  and  every  wave-length  there  is  an 
angle  of  incidence  such  that  the  reflected  diffracted  ray  coincides  with 
the  incident  ray.  In  this  case  the  focus  of  the  grating  is  infinitely  dis- 
tant. Considering  the  image  of  the  source  of  light  formed  by  the  re- 
flecting surface  of  the  grating  as  the  source  of  light  for  a  transparent 
grating,  it  will  be  seen  that  the  case  of  the  coincidence  of  the  difEracted 
ray  with  the  incident  ray  corresponds  to  the  case  of  minimum  devia- 
tion for  this  transparent  imaginary  grating,  the  angles  of  inddenoe  and 
emergence  being  equal.  {J.  8oe.  Phys.  Ohenv.  Busse^  xnr,  253;  J.  Phys., 
December,  1883,  II,  n,  580.) 

Bowland  has  published  a  complete  investigation  of  the  theory  of  the 
concave  grating  and  has  compared  the  results  with  those  obtained  by 
experiment.  He  flnds  that  since  the  radius  of  curvature  of  concave 
gratings  is  usually  great,  the  distance  through  which  the  spectrum  re- 
mains practically  normal  is  also  very  great.  In  his  instrument  this  ra- 
dius is  about  21  feet  4  inches,  the  width  of  the  ruling  being  about  5.5 
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inches ;  hence  the  spectrnm  thrown  by  it  on  a  flat  plate  is  normal  within 
about  1  part  in  1.000,000  for  6  inches,  and  less  than  1  part  in  35,000  for 
18  inches.  In  photographing  the  spectrnm  on  a  flat  plate  the  deflnition 
is  excellent  for  12  inches,  and  by  the  nse  of  a  plate  bent  to  11  feet  ra- 
dins  a  plate  of  20  iliches  in  length  is  in  perfect  focus,  the  spectrum 
being  so  nearly  normal  that  fbr  most  purposes  its  error  may  be  neglected. 
Another  important  property  of  the  concave  grating  is  that  all  the  sup- 
erimposed spectra  are  in  focus  at  the  same  point;  so  that  the  relative 
wave-lengths  are  readily  determined  by  micrometric  measurement. 
Knowing,  therefore,  the  absolute  wave-length  of  one  line,  the  entire 
spectrum  can  be  measured.  This  method  is  the  most  accurate  known, 
as  by  simple  inspection  the  relative  wave-length  can  be  judged  of  to  1 
part  in  20,000,  and  with  a  micrometer  to  1  part  in  1,000,000.  This 
method  is  esx)ecially  valuable  in  obtaining  the  focus  in  the  invisible 
parts  of  the  spectrum.  Examining  the  question  whether  the  ruling  ac- 
tually performed,  in  which  equal  spaces  are  ruled  along  the  chord,  could 
be  replaced  to  advantage  by  any  other  kind  of  ruling,  the  author  flnds 
that  the  departure  of  the  ruling  from  theoretical  perfection  is  of  little 
consequence  until  lines  twenty  times  as  flne  as  the  1474  line  can  be 
divided  ]  the  components  of  this  line  being  one  forty -thousandth  of  the 
wave-length  apart.  Considering,  finally,  the  question  of  the  limit  of  the 
resolving  power  of  the  spectroscope,  he  shows  that  all  lines  have  some 
physical  width  and  that  we  are  limited  by  that  width  in  the  resolving 
power  of  the  spectroscope.  All  the  methods  of  determining  the  limits 
seem  to  point  to  about  the  150,000th  of  the  wave-length  as  the  smallest 
distance  at  which  the  two  lines  can  be  separated  in  the  solar  spectrum 
by  a  spectroscoi)e  of  even  an  infinite  power.  Practically  he  has  been 
able  to  photograph  lines  which  do  not  differ  in  wave-length  more  than 
one  part  in  80,000,  and  he  believes  he  can  resolve  lines  whose  comxK)- 
nents  are  only  one  100,000th  of  the  wave-length  apart.  So  that  the 
idea  of  a  limit  has  not  yet  been  proved.  {Am.  J.  8oi.j  August,  1883, 
in,  XXVI,  87.) 

Similar  investigations  on  the  theory  of  concave  gratings  have  been 
made  by  Mascart  (J.  Phys.j  January,  1883, 11,  n,  5),  by  Baily  {Phil 
Mag.,  March,  1883,  V,  xv,  183),  and  by  Olazebrook  {Phil.  Mag.,  June, 
1883,  y,  XY,  414).  In  a  note,  subsequent  to  his  last  pax)er,  Bowland 
has  called  attention  to  certain  errors  in  the  latter  paper,  intimating 
that  some  of  the  methods  suggested  were  identical  with  those  he  had 
himself  presented  to  the  London  Physical  Society  six  months  before. 
Indeed,  in  a  foot-note  to  his  previous  paper,  he  had  expressed  his  sur- 
prise at  this  invasion  of  his  field  by  others,  saying  that  he  had  expected 
to  be  allowed  a  little  time  to  work  up  the  subject  himself.  {Am.  J.  8oi., 
September,  1883,  III,  xxvi,  214.) 

Olazebrook  has  suggested  a  new  form  of  polarizing  prism,  free  firom 
the  defect  of  the  l!^icol,  of  displacing  laterally  the  object  seen  through  it. 
It  is  made  by  cutting  a  rectangular  parallelepiped  from  a  piece  of  spar 
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80  that  two  of  its  faces  are  at  right  angles  to  the  optic  axis,  while  the 
other  foar  are  parallel  to  it,  its  length  being  three  times  its  width.  Cnt 
it  by  a  plane  inclined  2(P  to  its  length,  polish,  and  re-cement  these  flEuses 
with  Canada  balsam.  Snch  a  prism  has  the  following  advantages: 
(1)  An  object  seen  through  it  is  not  displaced  laterally;  (2)  a  conical 
pencil  whose  axis  passes  directly  through  it  is  more  nearly  plane  polar- 
ized than  in  other  prisms,  and  (3)  if  the  direction  of  the  wave  normal 
within  the  prism  does  not  quite  Coincide  with  the  axis  of  rotation,  the 
average  error  in  the  position  of  the  plane  of  polarization  isless  than 
for  any  other  method  of  cutting.  The  angular  aperture  of  the  field 
is  1(P.    (PhU.  Mag.,  May,  1833,  V,  xv,  362.) 

Gouy  has  devised  an  apparatus  for  the  synthetic  production  of  cir- 
cular double  refraction.  It  is  formed  of  a  collection  of  parallel  plates 
cut  from  a  uniaxial  crystal  parallel  to  the  axis.  These  all  have  the 
same  thickness,  which  corresponds  to  a  difference  of  path  of  either  one 
semi-undulation  or  of  an  uneven  number  of  semi- undulations  between 
the  ordinary  and  extraordinary  rays  for  sodium  light  at  a  normal  inci- 
dence. These  plates  are  cut  into  equal  rectangular  bands,  long  and 
narrow,  and  then  these  are  placed  side  by  side,  like  the  boards  in  a 
floor,  and  cemented  together  between  two  parallel  glass  plates  with 
Canada  balsam.  In  the  first  strip  the  principal  section  of  the  cr^'stal 
has  an  arbitrary  direction ;  in  the  following  ones  the  principal  sectiou 
of  each  strip  makes  with  that  which  precedes  a  constant  angle  in  mag- 
nitude and  direction,  upon  which  depends  the  properties  of  the  appa- 
ratus. Upon  the  whole  is  superposed  a  half- wave  plate  without  regard 
to  direction.    (J.  Phys.,  August,  1883,  U,  n,  360.) 

Some  time  ago  Bighi  demonstrated  that  if  two  rays  were  made  to  in- 
terfere when  their  vibration  numbers  were  slightly  different,  there  ap- 
peared on  the  screen,  instead  of  the  ordinary  fHnges,  fringes  which  had 
a  uniform  movement  in  a  direction  perpendicular  to  their  length,  with 
a  velocity  such  that  there  would  pass  a  given  point  in  one  second  a 
number  of  luminous  fringes  equal  to  the  difference  of  the  vibration 
numbers.  The  phenomenon  was  identical  with  that  of  beats  produced 
by  sonorous  air  vibrations.  He  has  now  succeeded  in  realizing  the  con- 
dition exi)erimentally,  and  has  described  the  apparatus  necessary  as 
well  as  the  conditions  of  success.    (J.  Phys.j  October,  1883,  n,  ii,  437.) 

Gouy  has  examined  the  condition  of  diffracted  light  as  regards  its 
polarization.  He  finds  that  if  the  incident  light  is  natural,  the  diffracted 
light  is  polarized,  very  strongly  if  the  diffraction  angle  exceeds  50^^ 
and  always  in  a  plane  parallel  to  the  edge  of  the  screen  or  perpendicular 
tx>the  diffraction  plane.  If  the  incident  light  is  plane  polarized,  the  dif- 
fracted  light  is  also  plane  polarized,  but  in  a  plane  making  a  greater 
angle  with  the  plane  of  diffraction.  With  reference  to  the  light  dif- 
fi^cted  away  from  the  shadow,  the  polarization  phenomena  are  contrary. 
With  ordinary  light  the  diffracted  beam  is  now  polarized  in  the  plane 
of  diffraction ;  the  polarization  being  almost  complete  if  the  diffraction 
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angle  is  small.    The  same  edge  ^rodnoes  compleiDentary  polarizations. 
(a  B.y  March,  1883,  xcfvi,  697.) 

ELEOTBIOITY. 

1.  Magnetism. 

Hnghes  has  presented  to  the  Boyal  Society  a  theory  of  magnetism 
based  on  new  experimental  researches.  He  maintains  (1)  that  each 
molecule  of  a  piece  of  iron,  steel  or  other  magnetic  metal  is  a  separate 
and  independent  magnet,  having  its  two  poles  and  distribution  of  mag- 
netic polarity  exactly  the  same  as  its  total  evident  magnetism  when 
noticed  upon  a  steel  bar  magnet ;  (2)  that  each  molecule  or  its  polarity 
can  be  rotated  in  either  direction  upon  its  axis  by  torsion,  stress,  or  by 
physical  forces  such  as  magnetism  and  electricity;  (3)  that  the  inherent 
polarity  or  magnetisfi  of  each  molecule  is  a  constant  quantity  like 
gravity,  and  can  neither  be  increased  or  destroyed;  (4)  that  when  we 
have  external  neutrality  or  no  apparent  magnetism,  the  molecules  or 
their  polarities  arrange  themselves  so  as  to  satisfy  their  mutual  attrac- 
tion by  the  shortest  path,  and  thus  form  a  complete  closed  circuit  of 
attraction ;  (5)  that  when  magnetism  becomes  evident,  the  molecules 
or  their  polarities  have  all  rotated  symmetrically  in  a  given  direction, 
producing  a  north  pole  in  the  piece  of  steel  if  rotated  in  one  direc- 
tion, and  a  south  x>ole  if  rotated  in  the  other.  The  arrangement  here 
is  still  symmetrical,  but  the  circles  of  attraction  are  completed  only 
through  an  external  armature  joining  both  poles.  {Nature^  February, 
1883,  XXVII,  354.) 

Wassmuth  has  shown  that  the  moment  of  a  milligram  of  iron  sub- 
mitted to  a  magnetic  force,  depends  upon  its  temperature  and  the  press- 
ure to  which  it  is  exposed.  A  diminution  of  pressure,  a  rise  of  tem- 
perature affect  the  moment  oppositely.  Gompression  evolves  nearly  the 
same  amount  of  heat  whether  the  iron  be  magnetized  or  not.  Iron, 
therefore,  subjected  in  a  vacuum  to  a  feeble  magnetic  force  should  be 
cooled.  It  would  heat,  on  the  contrary,  under  the  atmospheric  pressure 
and  the  action  of  a  more  powerful  magnetization.  {J.  Phys.y  April, 
1883,  II,  n,  194.) 

Bosanquet  has  proposed  the  term  <' magnetomotive  force"  as  the  ana- 
logue of  electromotive  force;  a  difference  of  magnetic  potential.  He 
concludes  that  the  magnetic  induction  of  a  permanent  magnet  may  be 
supposed  to  be  produced  by  a  magnetr^motive  force  derived  from  per- 
manent amperian  currents  acting  through  the  resistance  of  the  steel. 
{Phil  Mag.y  March,  1883,  Y,  xv,  205.) 

Stefan  has  observed  that  if  a  magnet  oscillating  under  the  action  of 
the  earth  be  inclosed  within  a  hollow  cylinder  of  iron,  and  the  diminu- 
tion which  the  horizontal  component  undergoes  under  these  circum- 
stances be  measured,  it  will  be  found  to  equal  nine-tenths  of  the  whole 
value.    If  a  solenoid  be  placed  in  a  magnetic  field,  currents  may  be 
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induced  in  it  by  covering  it  with  a  tabe  of  iron.    {J,  Phy8.y  ^pril,  1883, 
n,n,  192.) 

Meyer  lias  given  his  results  upon  the  magnetic  x>6rmeability  of  the 
magnetic  metals  obtained  with  weak  magnetizing  forces.  A  cylinder 
of  the  metal  was  made  the  core  of  an  earth  inductor,  the  earth's  field 
being  used.  He  concludes,  (1)  the  magnetizing  function  has  a  positive 
value  for  a  diminishing  magnetizing  force;  (2)  it  increases  at  first  with 
the  magnetizing  force;  and  (3)  it  increases  for  weak  magnetizing  forces 
with  the  temperature.  The  value  2.24  for  pare  nickel,  with  a  magne- 
tizing force  3.096  was  obtained.  {Am.  J.  SM.,  April,  1883,  III,  xxv, 
309.) 

In  a  paper  read  at  the  meeting  of  the  British  Association,  Ewing  has 
given  the.  results  of  an  extended  investigation  of  magnetic  suscepti- 
bility and  retentiveness  in  iron  and  steel.  He  finds  that  soft  iron 
retains  90,  and  even  93  per  cent,  of  the  induced  magnetism,  after  the 
magnetizing  force  is  removed.  Pieces  of  soft  iron  held  an  amount  of 
magnetism  per  unit  of  volume  greatly  exceeding  that  retained  by  the 
best-tempered  steel.  But  the  condition  is  highly  unstable,  the  slightest 
mechanical  disturbancse,  such  as  gentle  tapping,  removed  the  residual 
magnetism  completely.    (Nature^  October,  1883,  xxviii,  626.) 

Borgman  has  saooeeded  in  establishing  the  fact  that  iron  is  heated 
by  being  rapidly  magnetized  and  demagnetized.  Similar  tubes  of  iron 
and  of  copper  were  placed  in  reservoirs  of  glass  which  served  as  the 
bulbs  of  air  thermometers.  The  magnetizing  currents  surrounded  these 
reservoirs  and  were  reversed  Irom  five  to  twenty  times  a  second.  No 
heating  of  the  copper  was  observed.  {Soo.  Phys.  Chim.  Bussey  xiy,  67; 
J.  Phy8.j  December,  1883,  II,  n,  574.) 

Wassmuth  has  calculated,  fh)m  the  fact  observed  by  Stefan  in  1874, 
that  the  specific  heat  of  iron  is  greater  when  it  is  magnetized  than  in  ^ 
its  natural  state,  what  the  temperature  should  be  in  order  that  the 
magnetic  moment  may  be  zero.  He  finds,  for  the  difference  of  the  two 
specific  heats,  2.7xlO~*9  and  for  the  temperature,  1,346^.  {Ber.  Ak. 
Wien,  1882, 112 ;  J.  Phys.j  April,  1883,  II,  ^,  194.) 

Himstedt  has  studied  the  damping  effect  exerted  by  a  plate  of  iron 
upon  a  magnetic  needle  vibrating  above  it.  Oomparing  the  results  with 
those  given  by  copper  plates  of  the  same  dimensions,  he  finds  that 
while  for  copper  plates  the  logarithmic  decrement  of  the  oscillations 
is  proportional  to  the  duration  of  the  oscillation,  for  iron  plates  the  log- 
arithmic decrement  is  independent  of  this  duration.  From  this  it  fol- 
lows that  the  damping  effect  due  to  ordinary  induction  currents  is  only 
a  very  small  fraction  of  the  total  damping  effect  which  was  observed. 
{J.  Phys.y  March,  1883,  H,  ii,  136.) 

Barrett  has  described  some  experiments  made  under  the  direction  of 
a  committee  of  the  Society  for  Psychical  Etesearch,  to  test  the  aocuracy 
of  Beichenbach's  assertion  that  the  magnetic  field  is  luminous  to  cer- 
tain i>ersons.    Two  persons  were  subjected  to  the  most  carefiol  tests, 
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and  tbe  author  regards  the  result  as  a  remarkable  verification  of  the  fact 

that  to  certain  eyes  a  faint  laminosity  accompanies  the  creation  of  a 

powerful  magnetic  field.     {Phil  Mag.,  April,  1883,  V,  XV,  270.) 

•  » 

'     2.  Electromotors. 

Bichat  and  Blondlot  have  made  a  series  of  experiments  to  determine 
the  influence  of  pressure  on  the  contact-potential  between  a  metal  and 
the  liquid  in  which  it  is  immersed.  Two  electrodes  of  different  metals 
were  used,  immersed  in  a  solution  of  a  salt  of  one  of  them.  The  results 
obtained  put  beyond  question  the  influence  of  pressure  on  the  electrical 
difference  between  a  liquid  and  a  metal,  amounting  to  as  much  as  a 
thousandth  of  a  volt  for  one  hundred  atmospheres.  (J,  Phys.j  Novem- 
ber, 1883,  II,  n,  503.) 

The  same  authors  have  extended  their  investigations  and  have  sub- 
sequently measured  the  difference  of  potential  between  two  liquids  in 
contact.  This  difference  was  measured  by  means  of  a  Thomson-Mascart 
electrometer,  an  apparatus  similar  to  Thomson's  water-dropping  col- 
lector being  employed  to  equalize  the  potentials  of  the  layers  of  air 
which  covered  the  liquids  in  the  two  vessels.  Between  water  acidulated 
with  ten  per  cent,  sulphuric  acid  and  nitric  acid,  the  difference  was 
0.48  Daniell.    (J.  Phys.,  December,  1883,  II,  ii,  533.) 

Blake  has  experimentally  examined,  in  Helmholtz^s  laboratory,  the 
two  evaporation  hypotheses  for  the  production  of  atmospheric  electri- 
city. The  first  of  these  supposes  the  electricity  to  be  produced  simply 
by  the  evaporation  of  the  liquid ;  the  second  that  a  convection  of  the 
electricity  occurs  by  means  of  the  vap6r  arising  from  the  surface  when 
the  liquid  is  electrified.  The  results  of  his  experiments  are  conclusive 
apparently  in  showing  that  no  electrification  whatever  is  produced, 
directly  or  indirectly,  from  the  evaporation  of  liquids.  (Phil,  Mag.^ 
September,  1883,  Y,  xvi,  211.) 

The  phenomenon  of  Hall,  discovered  in  1880,  has  been  the  subject  of 
numerous  investigations.  He  observed  that  if  a  thin  leaf  of  metal 
conveying  a  current  be  placed  on  the  pole  of  a  powerful  electro-magnet 
perpendicular  to  the  lines  of  force,  a  new  electromotive  force  is  de- 
veloped normal  to  the  lines  of  force  and  .to  the  direction  of  the  current 
through  the  metal,  tending  to  produce  a  transverse  current,  which,  for 
most  of  the  metals,  is  in  a  contrary  direction  to  the  displacement  which 
a  movable  conductor  would  experience  under  the  same  conditions,  but 
for  the  strongly  magnetic  metals,  as  iron,  cobalt,  and  zinc,  is  in  the 
same  direction.  He  gives  the  name  ^^  rotational  coef&cient"  to  the  quo- 
tient of  E  by  V,  in  which  E  is  the  difference  of  potential  per  centimeter 
of  width,  produced  in  the  film,  and  V  the  current  intensity  per  unit 
section  traversed.  Eighi  has  modified  the  form  of  the  film,  using  three 
electrodes  instead  of  four.  He  has  also  found  that  the  effect  is  more 
marked  with  bismuth  than  with  any  other  metal,  so  much  so  that  he 
believes  he  can  show  the  phenomenon  with  the  earth's  magnetism. 
H.  Mis.  69 39 
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Boiti  has  not  succeeded  in  reproducing  these  phenomena  in  solutions, 
either  of  zioc  sulphate  or  ferric  chloride/ or  even  in  a  thin  layer  of 
mercury.  He  suggests  that  the  results  may  be  due  to  the  fact  that  the 
conductor  under  the  action  of  the  magnet  ceases  to  be  electrically  iso- 
tropic, and  has  a  different  resistance  in  different  directions.  {Phil.  Mag,j 
V,  XII,  157 ;  XV,  341 ;  Atti  Accad.  Lincei,  III,  xii,  397 ;  J.  Phys.^  No- 
vember, 1883,  II,  II,  509,  512,  513.) 

Hamantoff  has  measured  the  electromotive  force  developed  by  the 
contact  of  silver,  silver  nitrate,  and  the  various  developing  agents. 
Ferrous  sulphate  gives  0.04  Daniell,  pyrogallic  acid,  0.08;  while  the 
rapid  developers  suggested  by  Boissonas  for  instantaneous  plates  give 
0.12  to  0.16.  This  supports  Lermantoff''s  view  that  development  is  a 
galvanoplastic  process,  each  molecule  of  metallic  silver  set  free  b}^  the 
light  on  the  sensitive  surface  forming  a  voltaic  couple  with  the  silver 
nitrate  molecule  and  the  ferrous  sulphate  molecule,  resulting  in  a  de- 
posit of  metallic  silver.  In  order  to  demonstrate  the  currents  produced 
by  the  action  of  light  on  a  silver  plate  coated  with  silver  iodide,  Borg- 
manii  has  combined  seven  cells  together  and  obtained,  even  with  dif- 
fused light,  a  notable  deflection  on  Wiedemann's  mirror  galvanometer. 
{J.  Phys.j  December,  1883,  II,  ii,  580,  581.) 

Preece  has  studied  the  effect  of  temperature  on  the  electromotive 
force  and  resistance  of  batteries,  and  concludes  (1)  that  tlie  electromotive 
force  is  not  materially  affected  by  changes  of  temperature,  (2)  that  the 
internal  resistance  is  affected  materially  according  to  a  law  special  for 
each  form  of  cell,  and  (3)  that  the  resistance  of  a  liquid  is  greater  on 
a  cooling  than  on  a  rising  temperature.  {Proc,  Roy,  Soc.^  xxxv,  48  j 
J.  Phys.j  October,  1883,  II,  ii,  475 ;  Nature^  March,  1883,  xxvn,  426.) 

Trowbridge  and  Stevens  have  measured  the  electromotive  force  of 
alloys,  using  mixtures  of  lead  and  tin  and  of  copper  and  zinc.  The 
composition  was  determined  by  analysis  and  the  electromotive  force  in 
dilute  sulphuric  acid  with  a  platinum  plate  for  the  positive  pole.  {Proc. 
Am.  Acad.j  xviii ;  Phil  Mag.,  December,  1883,  V,  xvi,  435.) 

Haga  has  concluded  from  his  experiments  that  the  currents  produced 
in  amalgamation  of  metals  are  thermoelectric  currents  due  only  to  the 
heat  of  combination.  ( Wied.  Awn.,  xvii,  S97]  J.  Phys.^  May,  1883,  U, 
n,  232.) 

If  two  electrodes  of  the  same  metal  be  plunged  in  a  liquid,  the  move- 
ment of  either  within  the  liquid  produces  a  current.  EIrouchkoll  has 
investigated  this  phenomenon  and  has  shown  that  currents  are  also 
produced  at  the  instant  of  immersion  and  of  emersion,  and  that  the 
former  is  opposite  to,  and  the  latter  in  the  same  direction  as,  the  current 
which  movement  in  the  liquid  produces.  {J*  Phys.y  November,  1883,  II, 
II,  505.) 

Bartoli  and  Papasogli  have  constructed  a  battery  consisting  of  gold 
or  platinum  for  one  plate  and  gas  carbon  for  the  other,  immersed  in  an 
alkaline  solution.    The  carbon  is  here  negative  and  the  electromotive 
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force,  with  a  saturated  solution  of  potassium  or  sodium  carbouate,  on 
open  circuit,  is  0.10  to  0.17  Daniell.  With  saturated  solution  sodium 
hypochlorite,  it  rises  to  0.4  to  0.5  Daniell.  With  graphite  or  wood  char- 
coal, the  electromotive  force  is  less.  The  circuit  being  closed,  the  carbon 
disintegrates  and  produces  oxidation  compounds,  the  formation  of  which 
is  attended  with  an  evolution  of  heat.  {II  Nuovo  OimentOj  III,  xii,  141 ; 
J.  Phys.^  December,  1883,  II,  n,  570.) 

Two  new  forms  of  influence-machines  have  been  produced,  the  one 
by  Yoss,  the  other  by  Wimshurst.  In  the  former  there  is  a  fixed  disk 
with  quadrantal  armatures,  and  a  revolving  disk  with  six  or  eight  equi- 
distant metaUic  buttons  on  the  face,  to  act  as  carriers.  In  the  latter 
there  are  two  revolving  disks  moving  oppositely,  each  armed  with  12 
radial  sectors.  Both  machines  are  self-charging.  (Ifaturey  May,  1883, 
xxvm,  12.) 

Elster  and  Geitel  have  proposed  to  string  the  disks  of  a  dry  pile  upon 
a  silk  thread  in  place  of  putting  them  in  a  glass  tube.  They  find  that 
these  dry  piles  may  act  as  accumulators,  and  on  charging  a  pile  of  11,000 
pairs  of  plates  of  a  square  centimeter  surface  with  a  Holtz  machine  it 
gave  sparks  a  millimeter  long.  A  form  of  pile  was  made  consisting  of 
7,000  plates  of  thin  lead  coated  on  both  sides  with  tissue  paper  made  to 
adhere  by  water-glass  to  which  a  little  lead  peroxide  was  added.  After 
charging,  this  pile  gave  sparks  one  millimeter  long  for  ten  minutes, 
and  after  twenty-four  hours  it  still  showed  electrification.  ( Wied.  Ann.j 
xvii,  489 ;  Phil.  Mag.j  V,  xvi,  159;  Naturey  July,  1883,  xxvm,  234.) 

Eeynier  has  published  some  figures  concerning  the  work  done  by  a 
Ledanch^  battery  when  used  on  a  telephone  exchange.  Two  batteries 
of  three  cells  each  were  used  for  thirty  days  of  seven  hours'  duration. 
The  loss  of  weight  of  zinc  during  that  time  was  64.5  grams,  which  rep- 
resents 63,235  coulombs.  This  is  equal  to  a  current  of  0.084  amperes 
during  the  month.  Taking  the  electromotive  force  of  a  Leclanch6  cell 
as  one  volt,  the  total  work  done  is  189,705  watts,  which  is  equivalent  to 
a  horse-power  every  fifty-two  minutes.  {Naturey  July,  1883,  xxviii, 
309.) 

Wright  and  Thompson  have  investigated  the  Olark  standard  cell, 
determining  its  electromotive  force,  the  influence  exerted  upon  this  by 
dissolved  air,  by  contamination  of  the  mercurous  with  mercuric  sul- 
phate, by  time  and  by  temperature  changes.  They  conclude  that  Clark's 
valuation  for  the  electromotive  force  is  exact,  viz,  1.457  volts  at  15^.50. 
These  authors  have  also  determined  experimentally  the  work  done  in ' 
the  electrolysis  of  various  solutions.  {Phil.  Mag.,  July,  1883,  V",  xvi, 
25.) 

Trouv6  has  experimented  on  the  use  of  the  bichromate  battery  .for 
incandescent  lighting,  and  finds  that  12  of  his  cells  in  two  series  of  six 
each  maintained  ten  16-volt  lamps  at  10  candles  for  two  hours,  the 
electromotive  force  being  12.6  volts  and  the  current  65  amperes.  After 
3  hours  the  current  fell  to  31.50  amperes,  only  8  lamps  being  in  circuit. 
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In  4  hours  only  6  and  in  4^  hours  only  4  lamps  were  maintained.  The 
12  cells  consumed  0.912  kilogram  of  zinc  or  0.076  per  cell  for  the  five 
hours.  (C.  i?.,  March,  April,  1883,  xcvi,  787,  1048;  J.  Soc.  Tel.  Eng., 
TLII,  616.) 

Hallock  has  investigated  the  conditions  of  variation  in  the  electro- 
motive force  of  the  Smee  battery,  especially  that  due  to  polarization. 
He  concludes,  first,  the  accepted  view  that  the  variations  in  E.  M.  F.  of 
the  Smee  battery  are  due  to  variations  of  hydrogen  polarization  on  the 
platinum  plate  is  correct;  second,  the  electromotive  force  of  polariza- 
tion is  by  no  means  independent  of  the  substance  of  the  electrodes; 
third,  we  cannot  calculate  the  polarization  from  the  thermo-chemical 
equivalents;  and,  fourth,  the  electromotive  force  of  polarization  can  be 
raised  considerably  above  that  necessary  to  produce  a  visible  evolution 
of  gas.    {Am.  J.  Sci.^  April,  1883,  III,  xxv,  268.) 

Kittler  has  given  the  name  ^^  normal  element"  to  a  cell  composed  of 
amalgamated  pure  zinc  in  dilute  sulphuric  acid  of  specific  gra\ity  1.075 
at  180  C,  and  of  pure  copper  in  concentrated  copper  sulphate  solution  of 
specific  gravity  1.190  to  1.200.     {Nature^  February,  1883,  xxvn,  325.) 

Barker  has  devised  a  new  form  of  Daniell  cell  to  be  used  as  a  stand- 
ard. It  consists  of  two  bottles  having  tubulures  at  the  side  near  the 
bottom,  closed  by  rubber  corks  through  which  the  ends  of  a  glass  stop- 
cock pass.  One  of  these  bottles  contains  the  zinc  rod  passing  through 
a  cork  in  the  neck  and  immersed  in  a  saturated  solution  of  zinc  sul- 
phate. The  other  bottle  contains  the  copper  rod  immersed  in  saturated 
copper-sulphate  solution.  The  advantages  claimed  for  the  cell  are  its 
uniformity,  no  evaporation  taking  place,  and  no  change  in  the  liquids 
by  the  action  of  the  battery  or  by  diffusion.  When  not  in  use  the  cock 
communicating  between  the  bottles  is  kept  closed.  {Proc.  Am.  Phil. 
Soc.j  January,  1883,  xx,  649.) 

Von  Waltenhofen  has  claimed  for  Pfaundler,  of  Innsbruck,  priority 
in  producing  continuous-current  machines.  In  1867  Kravogl  showed  at 
the  Paris  Exposition  his  electric  motor.  This  consisted  of  a  series  of 
coils  forming  a  hollow  ring  which  rotated  about  a  horizontal  axis. 
Within  it  is  inclosed  a  curved  cylindrical  rod,  which,  by  its  weight, 
tends  to  take  the  lowest  position,  but  is  kept  suspended  in  a  raised 
position  by  currents  in  the  coils.  The  reaction  of  the  attraction  rotates 
the  ring.  Pfaundler  the  same  year  proposed  to  apply  Siemens'  prin- 
ciple to  it  and  get  electric  currents  from  mechanical  work.  This  he 
tried  and  successfully  effected  three  years  later,  as  he  states  in  a  letter 
dated  February  11,  1870.    {Nature^  March,  1883,  xxvii,  517.) 

3.  Electrical  Measurements. 

Mercadier  and  Vaschy  have  published  a  paper  on  the  dimensions  of 
electric  and  magnetic  magnitudes,  in  which,  among  other  questions, 
they  consider  the  influence  of  the  surrounding  medium  upon  electro- 
dyuamic  induction,  arid  conclude  from  their  own  experimental  investi- 
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gations  that  this  influence  is  uon -existent,  at  least  so  far  as  the  rnedi^ 
studied  by  them  are  concerned.  Hence  they  consider  that  Ampere's- 
.  coefficient  Tc'  in  his  electrodynainic  formulae  is  probably  independent  of 
the  surrounding  medium.  Borgmann  has  called  attention  to  the  fact 
that  he  had  investigated  this  question  six  or  seven  years  ago,  using 
PoggendorfTs  compensation  method  to  determine  the  induced  electro- 
motive force.  He  concluded  that  the  dielectric  medium  had  no  influence, 
but  that  the  magnetic  medium  had  an  appreciable  influence,  the  electro- 
motive force  of  induction  being  proportional  to  the  coefficient  of  mag- 
netic permeability.  Hence  Ampere's  coefficients  depend  on  the  same 
quantity.    (J.  Phys.y  June,  December,  1883,  II,  ii,  245,  551.) 

Dom,  using  a  modification  of  Weber's  second  method,  the  same  that 
Kohlrausch  employed,  has  obtained  for  the  value  in  absolute  meas- 
ure of  one  Siemens  unit  0.9482  x  10^®  millimeter-seconds.  ( Wied.  Ann.y 
XVII,  773;  Am.  J.  Sci.^  February,  1883,  lU,  xxv,  148.) 

Pending  the  decision  of  the  International  Electric  Congress,  called 
to  meet  in  Paris  in  April,  1884,  many  methods  have  been  suggested  for 
the  determination  of  the  value  of  the  ohm.  Carey  Foster  has  called 
the  attention  of  the  London  Physical  Society  to  the  results,  recently 
obtained,  of  a  method  suggested  by  him  in  1874.  The  method  consists 
in  balancing  the  electromotive  force  set  up  in  a  coil  spinning  in  the 
earth's  magnetic  field,  by  iheans  of  an  opposing  electromotive  force 
from  a  given  battery.  The  two  opposing  circuits  through  the  same 
wire,  B,  are  composed,  the  first  of  the  spinning  coil  and  a  zero  galvano- 
scope  and  the  second  of  a  battery  and  an  absolute  galvanometer,  these 
two  circuits  meeting  at  the  end  of  the  wire  R.  In  two  preliminary 
trials  the  values  1.003  and  0.999  were  obtained,  warranting  further  ex- 
I)eriments.  Glazebrook  has  obtained  the  value  0.9866  for  the  ohm,  or 
the  exact  mean  of  Lord  Bayleigh's  results,  0.9893,  0.9865,  and  0.9868. 
Lippmann  has  suggested  an  electrodynamic  method,  resembling  that 
of  Lorenz.  A  coil  is  spun  inside  a  long  coil,  through  which  a  known 
current  is  passing.  The  resistance  to  be  determined  is  placed  in  the 
circuit  of  the  latter  coil.  The  electromotive  force  produced  by  the 
rotation  of  the  inner  coil  is  balanced  along  the  given  resistance  by  the 
'  electromotive  force  in  the  outer  coil.  Gray  has  proposed  a  method 
nearly  the  converse  of  that  of  Weber.  It  is  to  hang  a  coil,  the  constants 
of  which  are  known,  in  a  sufficiently  intense  and  uniform  magnetic  field 
and  find  the  decrement  of  the  oscillatory  motion  produced  by  the  indue- 
tion.  Boiti  has  described  a  method  analogous  to  that  employed  by 
Bowland  in  1878.  He  uses  a  closed  solenoid,  in  which  a  primary  cur> 
rent  flows,  and  a  galvanoscope  so  arranged  that  into  it  can  be  thrown 
at  will  either*  a  branch  of  the  primary  current  or  induced  currents  re- 
sulting from  a  certain  number  of  interruptions  of  the  principal  circuit. 
The  resistances  are  so  chosen  that  the  deflection  of  the  galvanoscope 
is  the  same  in  both  cases.  Frolich  has  discussed  the  question  whether 
electrodynamic  actions  alone  can  serve  to  measure  the  ohm.    Two  cir- 
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cuitSy  tbe  one  indacing,  containing  a  constant  battery,  and  the  other 
induced,  are  placed  near  each  other.  Whenever  the  former  circuit  is 
opened  or  closed,  or  is  shunted,  an  instantaneous  current  is  produced 
in  the  second  which  is  measured  by  an  electro-dynamometer.  If  the 
battery  be  constant  and  no  other  variation  occurs,  the  theory  is  easily 
confirmed.  This  distinguishes  these  methods  from  the  corresponding 
galvanometric  method,  the  electrodynamic  actions  depending  on  the 
law  of  variation  of  the  inducing  current,  while  the  magnetic  action  of 
the  induced  circuit  depends  Only  on  the  final  state  of  the  inductor. 
The  two  bobbins  may  be  placed  both  on  the  inductor  or  both  on  the 
induced  coil,  or  one  on  each.  Theory  shows  that  the  last  is  the  only 
arrangement  which  permits  the  coefficients  of  self-induction  to  be  elim- 
inated. The  experimental  methods  of  doing  this  are  described.  Bril- 
louin  has  described  two  methods  based  on  the  fact  that  in  the  electro- 
magnetic system  the  ratio  of  a  coefficient  of  induction  to  a  resistance 
is  a  time.  To  determine  absolutely  a  resistance,  therefore,  the  essential 
measurements  are  (1)  the  measures  of  length  necessary  to  calculate  the 
absolute  value  of  a  mutual  coefficient  of  induction,  and  (2)  the  measure 
of  a  time.  (Jfaturey  xxvn,  354;  Am.  J.  8ci.j  III,  xxv,  309,  321;  Phil. 
Mag.,  V,  XV,  149;  xvi,  144;  C.  E.y  xcv,  1348;  J.  Phys.^  April,  II,  n, 
149 ;  July  325 ;  December,  566 ;  Wied.  Ann.,  xix,  106.) 

Bid  well  has  modified  the  proportions  of  tne  Wheatstone  bridge  so  as 
to  insure  the  constancy  of  the  current  used  for  measuring  resistances 
by  its  means.  This  is  important  in  those  cases  where  the  resistance 
measured  is  a  function  of  the  strength  of  current.  {Phil.  Mag.^  V,  xv, 
316,  May,  1883.) 

Chevet  has  devised  a  modification  of  the  capillary  electrometer  of 
Lippmann,  which  is  easily  constructed  and  which  will  show  a  difference 
of  potential  of  0.001  to  0.0001  volt.  Through  lateral  orifices  two  bottles 
are  connected  by  means  of  a  piece  of  thermometer  tube.  One  of  these 
bottles  contains  mercury,  the  other  dilute  sulphuric  acid  with  a  little 
mercury  at  the  bottom,  the  mercury  in  each  having  an  insulated  plat- 
inum wire  leading  to  it.  These  wires  being  connected  together,  the 
level  of  the  mercury  and  water  in  the  bottles  is  adjusted  so  that  the 
surface  of  separation  in  the  tube  is  near  the  end  which  is  in  the  mer- 
cury.   (0.  JR.,  XXVII,  669;  Am.  J.  Sci.^  December,  1883,  III,  xxvi,  477.) 

Claverie  has  also  described  a  capillary  electrometer  with  a  horizontal 
tube,  and  has  given  a  theoretical  discussion  of  the  conditions  of  sensi- 
bility in  it.  It  has  a  displacement  of  fifteen  centimeters  for  an  electro- 
motive force  of  one  volt,  and  the  zero  is  fixed.  (J.  Phys.y  September, 
1883,  II,  n,  420.) 

Debrun  has  devised  a  capillary  relay,  in  which  the  capillary  tube 
being  horizontal  the  motion  of  the  mercury  to  and  fro  causes  a  beam 
to  which  it  is  attached  to  oscillate  on  its  knife-edges,  and  so  to  open  or 
close  a  secondary  local  circuit.  Since  the  oscillations  are  very  slow, 
only  about  forty-eight  a  minute,  it  cannot  be  used  in  telegraphy,  but 
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tbe  author  thinks  It  useful  in  automatically  registering  instruments^ 
such  as  barometers,  thermometers,  and  galvanometers.  {J.  Phys.,  April, 
1883,  II,  n,  169.) 

Ducretet  has  constructed  a  universal  galvanometer  which  is  capable 
of  measuring  £rom  0.1  to  400  amperes  when  used  as  an  ammeter,  and 
from  0.1  to  700  volts  when  used  as  a  voltmeter.  The  needle  is  immersed 
in  liquid  to  damp  its  vibrations  and  is  controlled  by  a  steel  magnet 
beneath  it.  It  is  placed  at  one  end  of  a  graduated  rule  on  which  slides 
the  coil,  movable  by  a  rack  and  pinion.  The  coil  is  wound  in  a  groove 
in  a  metal  ring,  and  has  a  resistance  of  5,490  ohms.  For  measuring  cur- 
rent the  metal  ring  itself  is  used.  The  instrument  is  empirically  cali- 
brated.   (J.  Phys.y  December,  1883,  II,  ii,  656.) 

Siemens  and  Halske  have  brought  out  a  torsion  galvanometer  for 
strong  currents.  It  consists  of  a  pagnet  suspended  between  two  coils, 
suspended  by  a  torsion  spring  so  arranged  that  the  amount  of  torsion 
required  to  return  it  to  zero  after  deflection  can  be  read  off  directly. 
Two  forms  are  made,  the  vertical  and  the  horizontal.  In  the  former 
the  needle  is  suspended  by  a  silk  ftber,  the  reading  being  taken  from 
above.  In  the  latter  the  needle  is  balanced  on  a  knife-edge  and  carries 
a  pointer  at  one  end,  moving  over  a  scale.  The  amount  of  torsion  neces- 
sary to  return  the  needle  to  zero  is  indicated  by  a  second  pointer,  which 
is  attached  to  a  handle,  and  which  also  moves  in  front  of  the  scale. 
These  instruments  may  be  used  either  in  the  main  circuit  or  in  a  shunt 
circuit.    (Natwrey  October,  1883,  xxvin,  671.) 

Obach  has  improved  his  movable  coil  tangent  galvanometer  by  mak- 
ing the  coil  compound,  the  ring  itself  being  used  for  current,  and  the 
coil,  which  is  of  high  resistance,  for  electromotive  force.  The  coU 
revolves  about  a  horizontal  axis,  and  can  be  flsed  at  any  angle.  The 
needle  is  suspended  and  can  be  reiidered  dead  heat.  The  coils  are  so 
balanced  that  the  same  deflection  is  produced  by  one  volt  with  the  high 
resistance  coil  which  is  produced  by  one  ampere  with  the  low  one.  {PhiL 
Mag.y  August,  1883,  V,  xvi,  77 ;  Nature^  July,  1883,  xxvin,  267.) 

Gray  has  examined  the  influence  of  temperature,  density,  and  chem- 
ical composition  upon  the  electric  conductivity  of  glass.  He  finds  that 
with  the  varieties  of  glass  having  lime  as  their  basis  the  poorest  con- 
ductors are  those  which  have  a  composition  most  nearly  approaching  a 
trisilicate,  either  of  potassium  and  calcium  or  sodium  and  calcium.  He 
finds  also  that  among  various  specimens  of  lead  glass  the  poorest  con- 
ductors have  a  composition  nearest  to  a  trisilicate  of  potassium  and 
lead.  These  latter  insulate  better,  as  they  are  more  dense.  (Proo.  Roy. 
Soc.y  xxxiii,  266 J  J.  Phy8.y  February,  1883,  II,  n,  96.) 

Fousserean  has  experimented  to  determine  the  effect  of  hardening 
ux>on  the  electric  resistance  of  glass.  He  concludes  1st,  that  harden- 
ing diminishes  considerably  the  electric  resistance  of  many  kinds  of 
glass;  a  specimen  of  lime  glass  hardened,  and  then  annealed  for  six 
hours  at  500^,  and  observed  between  36^  and  80°  showed  2.30  times 
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the  origiDal  resistance;  with  flint-glass  the  difference  is  still  more 
striking;  2d,  moderate  annealing,  causing  the  elasticity  due  to  harden- 
ing to  partially  disappear,  destroys  only  in  part  the  action  of  this 
hardening  on  the  resistance;  and  3d,  the  resistance  of  a  glas^  recently 
annealed  continues  to  increase  slowly  for  some  time.  (0.  £.,  March? 
1883,  xcvi,  785.) 

The  rapidity  with  which  light  modifies  the  resistance  of  selenium  is 
well  shown  by  an  exx>eriment  of  Bellati  and  Romanese.  A  Breguet 
photophonic  receiver  received  the  light  of  a  petroleum  lamp  after  pass- 
ing a  solution  of  alum.  This  receiver  and  a  rheostat,  in  the  circuit  of 
ten  Bunsen  cells,  were  placed  on  the  two  circuits  of  a  differential  gal- 
vanometer. Between  the  light  and  the  receiver  a  disk,  pierced  with 
holes,  rotated.  Though  the  speed  of  rotation  was  widely  varied  no 
appreciable  change  was  observed  in  thQ  mean  resistance  of  the  selenium^ 
which  could  hardly  have  been  the  case  unless  the  effect  of  the  light  on 
the  selenium  was  instantaneous.  ( Tl  Nuovo  CimentOj  III,  xi,  5;  cJ.  Phys.y 
November,  1883,  II,  n,  618.) 

Bidwell  has  submitted  selenium  cells  to  direct  examination  in  order 
to  test  the  truth  of  Moser's  hypothesis  that  their  change  of  resistance 
was  an  effect  of  heat.  He  finds  the  very  reverse  to  be  the  fact;  that 
with  a  single  exception  all  the  cells  in  his  possession  rise  in  their 
resistance  as  their  temperature  rises;  reaching  a  maximum  and  then 
decreasing.  Exposed  to  sunlight  a  selenium  cell  does  not  become  per- 
ceptibly warm  to  the  touch;  but  the  amount  of  dark  heat  required  to 
effect  the  same  reduction  in  its  resistance  would  certainly  render  it  too 
hot  to  handle.     {Phil,  Mag,j  January,  1883,  V,  xv,  31.) 

Frltts  has  described  a  new  form  of  selenium  cell  in  which  he  has  suc- 
ceeded in  diminishing  materially  the  resistance,  and  in  which  the  light 
is  made  to  strike  the  cell  in  the  same  direction  as  that  in  which  the 
current  passes.  These  cells  are  far  more  sensitive  to  light  than  any 
before  made,  falling  in  resistance  from  twenty  to  forty-four  times  when 
placed  in  sunlight.  He  has  also  observed  a  change  in  resistance  on  re- 
versing the  current,  and  on  varying  the  strength  of  the  battery.  To 
make  these  sensitive  cells  it  is  necessary  to  use  selenium  which  has  been 
very  carefully  purified.    {Am.  J.  8ci.,  December,  1883,  III,  xxvi,  465.) 

Gray  has  published  a  valuable  paper  on  the  size  of  conductors  re- 
quired for  the  distribution  of  electric  energy,  considering  the  questions 
of  economy,  safety,  and  regulation.  {Phil.  Mag.^  September,  1883,  V^ 
XVI,  187.) 

Thompson  has  given  an  ingenious  method  for  representing  graphi- 
cally the  law  of  efficiency  of  an  electric  motor.  {Phil.  Ma^.j  February^ 
1883,  V,  XV,  124;  J.  Phys.^  March,  1883,  II,  n,  131.) 

The  complete  report  upon  the  experiments  made  at  the  Paris  Elec- 
trical Exhibition  by  the  special  committee  appointed  for  the  purpose^ 
consisting  of  AUard,  Le  Blanc,  Joubert,  Potier,  and  Tresca,  has  been 
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pnblished.    An  abstract  of  it  has  been  made  by  Potier.    {Ann.  Chim, 
Phffs.j  May,  1883,  V,  xxix,  5;  J.  Phya.y  January,  1883,  II,  ii,  11.) 

Sprstgue  has  published  the  results  of  his  tests  made  upon  the  new 
form  Of  Edison-Hopkinson  dynamo,  the  peculiarity  of  which  is  its  short- 
ened field  magnets.  The  resistance  of  the  armature  coldVas  0.026, 
and  hot  0.0325  ohm.  The  mean  of  three  experiments  gave  a  total  effi- 
ciency of  94.8  per  cent.,  and  a  commercial  efficiency  of  86  per  cent. 
{Nature^  August,  1883,  xxvm,  405.) 

4.  Electric  SparJc  and  Electric  Light 

Yillari  has  experimented  upon  the  sparks  from  a  condenser,  and  upon 
the  modifications  which  they  undergo  when  various  resistances  are 
inserted  in  the  circuit.  When  a  condenser  is  discharged  so  as  to  produce 
at  first  a  single  spark,  and  then  two  in  series,  it  is  observed  that  the 
former  is  not  equal  to  the  sum  of  the  latter  in  length,  nor  is  it  constant 
in  value.  The  author  finds  that  with  his  apparatus  (which  he  calls  a 
spintherometer)  if  one  of  the  sparks  is  z^ro  the  other  has  its  minimum 
value,  26°*™.  When  it  becomes  2°*™  or  less,  the  sum  becomes  40"™^ 
a  maximum.  Between  3  and  30™*°  the  sum  is  constant  at  about  32<°". 
Hence  it  appears  that  a  very  small  spark  produced  in  the  circuit  of  a 
condenser  has  the  singular  property  of  lengthening  a  second  spark 
produced  simultaneously  in  the  same  circuit.  The  effect  of  introducing 
various  kinds  of  resistance  in  the  path  of  the  short  spark  is  giveu. 
{J.  Fhys.,  June,  1883,  II,  ii,  272.) 

Wachter  has  discovered  that  the  felectric  spark  is  produced  always  by 
only  oDe  of  the  two  electricities,  and  hence  that  the  carrying  of  solid  par- 
ticles, which  constitutes  this  spark,  is  effected  sometimes  by  positive, 
sometimes  by  negative,  electricity,  and  therefore  always  in  one  definite 
direction.  He  finds  that  positive  electricity  can  give  a  spark  only  when 
the  pressure  of  the  air  is  above  10°^°*  of  mercury.  Negative  electricity 
can  give  a  spark  under  pressures  included  between  63  and  5™™,  accord- 
ing to  the  distance  of  the  electrode  from  the  wall  of  the  tube.  As  the 
air  becomes  more  rarefied,  the  matter  transported  decreases  from  the 
positive  and  increases  from  the  negative  electrode.  Positive  electricity 
transports  the  particles  much  farther  than  negative.  Under  a  pressure 
of  63™™,  the  positive  spark  can  cross  a  space  of  2,040™™;  the  negative 
one  only  of  0.6™™,  or  3,400  times  less.  The  positive  particles  follow  the 
line  of  least  resistance,  and  hence  may  describe  a  curvilinear  trajectory  ^ 
the  negative  particles  are  thrown  off  normally,  and  move  in  straight 
lines.  A  powerful  magnet  acts  on  the  former  as  on  diamagnetic  bodies; 
on  the  latter  as  on  paramagnetic  substances.  The  positive  particles 
sometimes  become  incandescent,  and  are  measurable  under  the  micro- 
scope; the  negative  particles  are  never  incandescent,  and  are  too  tenu- 
ous to  measure.    ( Wied.  Ann.,  xvii,  903 ;  J.  P%«.,  June,  1883,  II,  ii,  283.) 

Edlund  has  given  the  results  of  his  experiments  in  favor  of  the 
hypothesis  advanced  by  him,  that  a  vacuum  opposes  a  very  feeble  re- 
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sistance  to  the  passage  of  electricity,  maintaining  that  the  resistance 
experienced  is  dne  to  a  counter  electromotive  force,  increasing  with  the 
rarefaction  and  connected  with  the  electroliers.  In  exhausted  tubes, 
without  electrodes,  simple  friction  produces  an  eicixical  glow.  (PhU. 
Jla^.,  JanuAy,  1883,  V,  XV,  1.) 

Kaccari  has  examined  the  heating  produced  in  the  electrodes  by  the 
induction  spark.  {J,  Phys.,  II,  ii,  521.)  Hertz  has  communicated  to  the 
Berlin  Physical  Society  some  carious  results  observed  by  him  in  the 
case  of  electric  discharges  in  air  and  other  gases  under  a  pressure  of 
from  20  to  30""  of  mercury.  (N'aturej  xxvii,  403.)  Groldstein  has  stud- 
ied the  electric  discharge  in  rarefied  gases,  especially  the  so-called  re- 
flection of  electric  rays.  {J.  Phys.j  II,  n,  179.)  Worthington  has  suc- 
ceeded in  showing  that  the  phenomena  of  induction  take  place  across 
a  discharge-resisting  vacuum.  Hence  this  vacuum  cannot  be  a  con- 
ductor, at  least  in  the  ordinary  sense.  (JVafiere,  March,  1883,  xxvn, 
434.)  De  la  Bue  and  Mtlller  have  communicated  to  the  Boyal  Society  a 
paper  on  the  electric  discharge  produced  with  the  chloride  of  silver 
battery  of  11,000  cells.    {ITaturej  August,  1883,  xxvin,  381.) 

Dewar  has  made  a  series  of  manometric  observations  upon  the  elec- 
tric arc.  The  two  carbons  used  were  hollow,  and  had  an  interior  diam- 
eter of  3"".  Their  porosity  had  been  destroyed  by  heating  them  to 
a  white  heat  in  a  porcelain  tube,  through  which  benzene  vapor  was 
passed,  thus  depositing  compact  carbon  on  their  surfaces.  The  car- 
bons were  connected  to  the  interior  of  two  closed  flasks,  at  the  bot- 
tom of  which  was  ether  or  other  mobile  liquid,  into  which  also  passed 
the  recurved  end  of  a  long  horizontal  tube  serving  as  a  manometer, 
and  showmg  a  variation  of  0.004""  pressure.  When  the  'arc  is  well 
formed,  being  sharply  limited  by  an  almost  spherical  surface,  envelop- 
ing the  extremity  of  the  positive  carbon  and  just  touching  the  end  of 
the  negative,  an  increase  of  pressure  of  one  to  two  millimeters  of  water 
is  seen  at  the  x)ositive  electrode,  and  a  slight  decrease  at  the  negative. 
When  the  arc  hisses,  the  positive  pressure  diminishes.  When  the 
negative  pole  throws  off  incandescent  particles,  the  pressure  increases. 
{Proo.  Boy.  Soo.^  xxxm,  262;  J.  PAy«.,  January,  1883,  II,  n,  42.) 

Siemens  and  Huntington  have  described  the  modified  form  of  electric 
furnace  lately  employed  by  them.  Its  novelty  consists  in  the  fact  that 
the  negative  electrode,  which  passes  through  the  cover  of  the  crucible, 
is  suspended  to  one  end  of  a  lever,  to  the  other  end  of  which  is  a  hol- 
low cylinder  of  iron  moving  within  a  coil,  and  adjustable  by  a  counter- 
weight. Since  the  coil,  which  is  placed  in  shunt  circuit,  has  a  high 
resistance,  its  attractive  force  on  the  cylinder  is  proportional  to  the 
electromotive  force  between  the  carbon  points,  t.  6.,  to  the  resistance  of 
the  arc,  the  length  of  which  is  thns  automatically  regulated.  The  ad- 
vantages of  this  furnace  are,  1st,  the  temperature  is  limited  only  by 
the  refractory  resistance  of  the  crucible;  and,  2d,  the  heat  is  applied 
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directly  to  the  substance  to  be  melted.  (Ann.  Cheni,  Phys.,  December, 
1883,  V,  XXX,  465;  J.  Phys.,  Marcb,  1883,  II,  ii,  124.) 

DobroboffMaikoff  has  devised  a  form  of  arc-lamp,  in  which  a  coil  of 
coiirse  wire  surrounds  an  iron  tube,  within  which  is  a  rod  of  iron. 
When  the  current  passes  the  two  are  similarly  magnetized,  ancl  the  rod 
is  repelled  from  the  tube.  By  means  of  articulated  levers  this  motion 
is  made  to  regulate  the  distance  of  the  carbons.  (J.  PAy«.,  December, 
1883,  II,  II,  574.) 

Lever  has  invented  a  simplified  form  of  clutch  arc-lamp,  in  which  the 
upper  carbon.is  clamped  in  a  brass  holder  sliding  freely  vertically.  A 
brass  washer  or  collar  fits  accurately  but  loosely  to  it,  supported  on  one 
side  by  an  adjustable  screw,  and  on  the  other  by  a  metal  piece  attached 
to  the  framework.  This  framework  is  supported  by  a  spiral  spring, 
which  keeps  the  washer  tilted  against  the  carbon-holder.  This  spring 
is  antagonized  by  an  electromagnet  in  shunt  circuit,  so  that  when  the 
current  is  turned  on,  the  carbon  is  allowed  to  fall  until  contact  takes 
place.  Then  the  shunt  magnet  loses  its  force  and  the  spring  separates 
the  carbons  to  form  the  arc.    (Kature^  January,  1883,  xxvn,  274.) 

Williams  has  claimed  for  an  American,  Starr,  the  invention  of  the  in- 
candescent lamp,  which  was  patented  after  his  death  by  King,  in  1845. 
It  consisted  of  '^  a  short  stick  of  gas  retort  carbon''  in  a  barometric 
vacuum.  '<  The  light  was  far  more  brilliant  and  the  carbon  stick  more 
durable  than  the  flimsy  threads  of  the  incandescent  lamps  now  in  use." 
It  was  abandoned  solely  on  account  of  the  cost  of  supplying  the  power. 
(Nature,  January,  1883,  xxvn,  241.) 

Fleming  has  called  attention  to  a  phenomenon  of  molecular  radiation 
in  the  Ediso^  lamp.  When  a  loose  contact  occurs  so  that  an  arc  is 
formed  and  the  copper  projected  on  the  walls  of  the  glass,  there  is  a 
shadow  of  one  side  of  the  loop  on  the  glass  where  this  side  of  the  fila- 
ment has  protected  the  glass  from. the  copper  bombardment  (PhiL 
Mag.,  July,  1883,  V,  xvi,  48.) 

Hopkinson  has  delivered  a  lecture  at  the  Institution  of  Civil  Engi- 
neers on  *'  some  points  in  electric  lighting.''  The  building  was  lighted 
by  about  230  Edison  lamps,  each  of  16  candles,  and  eaeh  requiring  75 
watts  of  power.  '  To  produce  the  same  IG-candles  light  in  ordinary  good 
fllat  fiame  gas-burners  would  require  between  7  and  8  cubic  feet  of  gas 
per  hour,  contributing  heat  to  the  atmosphere  at  the  rate  of  3,400,000 
foot-pounds  per  hour,  equivalent  to  1,250  watts,  or  nearly  seventeen 
times  as  much  heat  a«  the  incandescent  lamp  of  equal  power.  The  di- 
rection of  progress  was  in  the  improvement  of  the  lamp.  (Nature, 
April,  1883,  xxni,  592.) 

Geraldy  has  published  some  valuable  statistics  comparing  the  cost  of 
the  electric  arc-light  with  gas,  both  as  to  its  actual  cost  and  its  cost  per 
candle  power.    (Nature,  October,  1883,  xxviii,  625.) 

Tommasi  has  contrived  an  electric*light  regulator  in  which  the  vary- 
ing resistance  which  selenium  has  when  exposed  to  light  is  made  use  of. 
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Thus  far  it  has  been  applied  only  to  the  Jablochkoff  candle.    (N'aturej 
July,  1883,  xxvin,  309.) 

Incandescent  lighting  is  steadily  working  its  way  into  pablic  favor. 
The  Savoy  theater,  in  London,  has  been  lighted  with  1,194  Swan  lamps 
for  a  year  and  a  half  with  entire  success.  At  the  coronation  in  Moscow, 
the  tower  of  Ivan  the  Great^  and  its  side  galleries,  were  lighted  with 
3,500  Edison  lamps.  The  Edison  station  in  the  first  district  of  New 
York  City  has  run  uninterruptedly  since  September,  1882,  constantly 
increasing  the  amount  of  light  furnished.  In  December,  1883, 10,297 
lamps  were  in  use  in  that  district,  the  bills  rendered  during  Novem- 
ber exceeding  $10,000  for  the  month's  lighting.  The  capacity  of  the 
station  has  proved  totally  insufficient  for  the  light  required,  and  is 
to  be  largely  increased.  Hence  no  electricity  has  yet  been  available 
for  power,  notwithstanding  the  demand.  At  the  Vienna  Exhibition 
various  forms  of  incandescent  lamps  were  exhibited,  but  none  showing 
marked  improvement  in  durability.  {Nature^  March,  1883,  xxvn,  418; 
June,  xxvni,  207 ;  September,  xxviii,  466 ;  November,  xxix,  42.) 

5.  Electromagnetism.  . 

Wassmuth  has  experimented  on  the  x)ortative  force  of  electromagnets, 
using  semicircular  magnets  in  contact  at  their  polar  surfaces.  He  ob- 
served that  if  a  very  thin  sheet  of  mica  be  placed  between  the  magnet 
and  its  contact,  provided  the  magnetization  is  not  too  strong,  the  i>or- 
tative  force  increased  from  4.7  to  9  kilograms.  (J,  Phys,^  April,  1883, 
II,  n,  193.) 

Ayrton  and  Perry  have  experimented  to  determine  the  effect  of  differ- 
ent methods  of  winding  upon  the  strength  of  electromagq^ts,  the  cur- 
rent strength  being  constant.  In  the  first  case  the  wire  was  wound 
uniformly  over  the  entire  length ;  in  the  second  it  was  ''  coned  ^  toward 
each  end ;  in  the  third  it  was  wound  uniformly  over  one-half  the  bar 
only;  and  in  the  fourth  it  was  '* coned ^  on  one-half  only.  They  con- 
clude that  with  a  definite  iron  core,  a  definite  length  of  wire  to  be  coiled 
on  it,  and  a  definite  current,  the  mode  of  coiling  to  produce  the  maxi- 
mum field  depends  entirely  on  the  distance  from  the  end  of  the  electro- 
magnet at  which  this  field  is  to  be  produced.  With  the  magnet  used, 
they  found  that  at  distances  very  small  compared  with  the  length  of 
the  core,  the  fourth  method  is  best.  When  the  field  is  to  be  produced 
at  a  distance  of  one-third  the  length  of  the  magnet,  the  third  method 
is  preferable.  While  for  distances  equal  to  or  greater  than  ^  of  the 
length  of  the  core  the  first  method  gives  the  best  results.  {PhiL  Mag.^ 
June,  1883,  V,  xv,  397.) 

At  the  Montreal  meeting  of  the  American  Association  Graham  Bell 
read  a  paper  upon  the  electrical  experiments  made  to  determine  the  loca- 
tion of  the  bullet  in  the  body  of  the  late  President  Garfield,  and  upon 
a  successful  form  of  induction  balance  for  the  painless  detection  of 
metallic  masses  in  the  human  body.  {Proc.  Am.  Assoc.  Adv.  Scuj  xxxi, 
161;  Am.  J.  Sci.^  January,  l^SS,  111, -xx^^^^.^ 
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Du  Moncel,  in  a  paper  presented  to  the  French  Academy,  has  shown 
that  if  one  of  the  poles  of  a  permanent  magnet  be  passed  longitudinally 
along  a  straight  electromagnet,  the  coil  of  which  is  connected  to  a 
galvanometer,  three  induced  currents  are  successively  developed;  a 
first,  which  results  from  the  approach  of  the  inducing  pole,  and  which 
is  an  inverse  current;  a  second,  which  results  from  the  motion  of  the 
magnet  from  one  end  of  the  coil  to  the  other,  and  which  is  direct ;  and 
a  third,  produced  by  withdrawing  the  inducing  magnet,  which  is  also 
direct,  though  the  current  flows  in  the  same  direction  as  the  first,  since 
the  magnet  acts  on  the  opposite  end  of  the  coil.  A  conclusion  drawn 
from  his  experiments  is  that  the  induced  currents  due  to  an  approach 
of  the  inductor  to  the  polarized  core  are  the  same  in  direction  as  the 
currents  which  produce  the  magnetization  of  the  latter  when  the  ox>posed 
poles  at  the  instant  of  approach  are  of  the  same  name.  (C  R,,  Janu- 
ary, 1883,  xcvi,  214.) 

Munro  has  experimented  upon  the  action  of  a  metal  microphone  in 
vacuo,  using  two  square  pieces  of  fine  iron-wire  gauze — one  fixed,  the 
other  suspended  so  as  to  swing  against  the  other,  the  whole  inclosed 
in  glass.  The  pressure  of  the  gauze  could  be  regulated  by  means  of  an 
external  magnet.  The  sensitiveness  of  the  instrument  was  found  to  be 
greatly  increased  when  exhausted.    (Phil.  Mag ,  July,  1883,  V,  xvi,  23.) 

Several  contributions  to  the  theory  of  the  microphone  have  appeared 
Bidwell  thinks  the  heat  at  the  point  of  contact  plays  aD  important  part 
iu  the  action ;  Heaviside  finds  that  the  apparent  resistance  of  a  con- 
tact varies  inversely  as  the  square,  root  of  tbe  current  strength,  and 
hence  argues  against  the  use  of  multiple  contacts;  but  their  advan- 
tages in  practice  have  been  found  very  considerable.  Munro  and  War- 
wick regard  the  action  of  the  microphone  as  due  to  the  existence  of  a 
silent  discharge  of  electricity  through  the  thin  stratum  of  air  at  the 
point  of  contact;  a  view  which  is  sustained  by  Mr.  Stroh's  observation 
that  an  acttial  separation  of  the  contact  points  may  be  observed  in  the 
microscope  while  the  current  continues  to  flow  and  the  instrument  to 
act.  Moreover,  he  has  observed  that  when  in  action  there  is  a  minute 
repulsion  observable  between  the  two  carbons,  their  motion  being 
0.0005"«».    {Nature^  April,  1883,  xxvii,  588.) 

On  the  history  of  the  telephone  Thompson  has  translated  some  re- 
markable passages  from  Philipp  Beis's  papers,  published  in  1860-'01. 
He  proposed  at  that  time  the  name  telephone,  and  says  the  instrument 
can  reproduce  to  a  certain  degree  the  human  voice,  the  consonants  be- 
ing, for  the  most  part  tolerably  distinct,  but  the  vowels  not  equally  so. 
One  of  the  forms  of  his  telephone  was  in  the  form  of  the  human  ear, 
carved  in  oak  wood,  the  tympanic  membrane  and  apparatus  of  trans- 
mission being  made  so  as  to  resemble  closely  the  similar  parts  in  the 
natural  organ.    {Sature^  June,  1883,  xxviii,  130.) 

Carhart  has  observed  that  an  iron  plate  with  a  hole  in  it  held  in  front 
of  the  pole  of  a  magnet  acts  magnetically  as  a  screen  just  as  it  would 
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act  optically,  the  shadow  beiog  sharply  defined.  By  rotating  a  per- 
forated iron  disk  between  a  magnet  and  a  coil  with  an  iron  core,  a  sound 
W2L%  heard  in  a  telephone  in  circuit  corresponding  in  pitch  to  the  num- 
ber of  perforations  which  passed  per  second.  When  the  disk  had  two 
rows  of  holes,  one  of  thirty-two,  the  other  of  sixty-four,  the  interval, 
heard  was  the  octave.  He  calls  the  instrument  the  magnetophone. 
{Naturej  October,  xxvni,  626.) 

Bosanquet  has  given  a  valuable  discussion  of  the  theory  of  the  com- 
pound dynamo-machine,  i. «.,  one  that  has  its  field  wound  with  two  coils, 
one  in  the  main  and  the  other  in  the  shunt  circuit.  His  Gramme 
dynamo,  with  field  coils  in  main  circuit,  failed  whenever  more  than  ten 
ohms  was  put  in  the  external  circuit.  Consequently,  he  wound  2,000 
turns  of  a  small  wire  on  pasteboard  cylinders,  fitting  over  the  main  coils, 
the  resistance  of  these  auxiliary  coils  being  about  27  ohms.  The  ends 
of  this  coil  are  attached  to  the  annature  brushes,  and  even  when  the 
main  circuit  is  open  an  electromotive  force  of  70  to  80  volts  is  produced 
by  the  machine.  The  advantages  of  this  alteration  are  obvious.  {Phil. 
Mag.,  April,  1883,  V,  XV,  275.) 

The  question  of  the  transmission  of  power  electrically  has  absorbed 
a  large  share  of  attention.  On  March  15,  Siemens  gave  a  lecture  on 
this  subject  at  the  Institution  of  Civil  Engineers,  giving  an  interesting 
r6sum6  of  the  progress  of  scientific  thought  on  the  subject  and  a  his- 
torical sketch  of  the  development  of  electric  railways.'  {Nature<f  March, 
1883,  XXYU,  518.)  Tresca  has  made  a  report  to  the  French  Academy 
upon  the  transmission  of  power  from  Paris  to  Bourget  by  the  system 
of  Deprez.  The  distance  from  one  station  to  the  other  and  back  was 
17  kilometers.  The  electric  energy  was  transmitted  over  an  ordinary 
telegraph  wire  i^^.  in  diameter,  having  a  resistance  of  160  ohms. 
The  motive  power  absorbed  by  the  generator  was  6.21  horse-power; 
that  yielded  to  the  brake  by  the  motor  was  2.03  horse-power,  or  32.7 
per  cent.  .  The  generator  made  588  revolutions  a  minute,  and  gave  an 
electromotive  force  of  1,290.5  volts.  (C.  R..  February,  1883,  xcvi,  457.) 
In  a  second  set  of  experiments  the  generator  made  814  revolutions  ;  the 
electromotive  force  developed  was  about  2,000  volts,  the  power  con- 
sumed 10.395  horse-power,  and  recovered  3.304;  giving  an  efficiency  for 
the  system  of  31.7  per  cent.  (C.  B,,  xcvi,  530.)  The  Academy  then  ap- 
pointed a  commission,  with  Cornu  as  secretary,  to  repeat  the  experi- 
ments. With  a  speed  of  8501  turns,  9.514  horse-power  was  absorbed 
by  the  generator,  and  3.582  returned  by  the  motor ;  a  yield  of  37.5  per 
cent.  The  electromotive  force  was  1,937  volts.  {Ann.  Ohim.  Phys.j  Oc- 
tober, 1883,  V,  XXX,«214.) 

The  production  of  power  from  accumulators  has  also  made  some  prog- 
ress. An  electrical  tram-car  was  tried  at  Kew  in  March.  The  battery 
is  placed  under  the  seats,  and  consists  of  fifty  Faure-Sellon-Yolckmar 
cells,  each  13  by  11  by  7  inches,  and  weighing  SO  pounds.  It  is  capable  of 
driving  the  full  car  for  seven  hours.    {Nature^  March,  1883,  xxvn,  470.) 
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Electricity  in  Theory  and  Practice ;  or  the  elements  of  electrical  engi- 
neering.   B.  A.  Fiske.    8vo.  pp.  270.    New  York,  1883.    (Van  Nos- 

trand.) 
Des  progrte  r^cents  r^alis^s  dans  la  construction  des  lignes  t^l^gra- 

phiques  et  t616phoniques.    H.  Vivarez.    8vo.     pp.  71.    Paris,  1883, 

(Ghaix.) 
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Conf(6ronce  sur  la  trausmission  du  travail  mdcanlqae  par  les  conrant^ 

^lectriques,  faite  d  la  Soci6t6  d'encouragement  poor  I'industrie  na- 

tionale.    H.  Tresca.    4to.    pp.  28.    Paris,  1883.    (Tremblay.) 
MaDuel  d'^lectrom^trie  industrielle.     E.  V.  Picou.     Paris,  1882.     (G. 

Masson.) 
Electricity.     E.  M.  Ferguson.    New  edition,  revised  and  extended  by 

James  Blyth.    London  and  Edinburgh,  1882.    (Chambers.) 
Electric  Illumination.     Conrad  Cook,  James  Dredge,  M.  F.  O'Eeilly, 

S.  P.  Thompson,  and  H.  Vivarez.     Edited  by  Jas.  Dredge.    Vol.  i. 

London,  1882.    (Engineering  Office.) 
II  potentiale  elettrico  nell'  insegnamento  elementare  della  elettrosta- 

tica.    A.  Serpieri.    Milan,  1882. 
Electric  Lighting  Act,  1882.    London,  1883.    (W.  Clowes  &  Sons.) 
Die  Lehre  von  der  Electricitat.     Gustav  Wiedemann.    Vol.  i,  pp.  xi, 

795;  Vol.  II,  pp.  vii,  1002.    Braunschweig,  1882-3.    (Vieweg.) 

NECROLOGY  OP  PHYSICISTS,  1883. 

0 

Cabl  Winter,  electrician,  Vienna.    Died  December  7, 188t. 

J.  B.  Listing,  professor  of  physiology,  Konigsberg.    Died  December, 

1882. 
C.  V.  Walker,  president  Society  Telegraph  Engineers.    Died  at  Tun- 
bridge  Wells,  December  24, 1882,  aged  70  years. 
General  Sir  Edward  Sabine,  ex-president  Royal  Society.    Died  at 

Eiciimond,  Eng.,  June  2G,  1883,  aged*  94  years. 
William  Spottiswoode,  president  Royal  Society.    Died  in  Loudon, 

June  27,  1883,  aged  58  years. 
C.  F.  Varley,  telegraphic  engineer.    Died  at  Bexley  Heath,  Kent, 

September  2, 1883,  aged  65  years. 
J.  A.  F.  Plateau,  professor  emeritus  in  the  University  of  Ghent.    Died 

September  15, 1883,  aged  81  years. 
William.  A.  Norton,  professor  of  civil  engineering  in  Yale  College. 

Died  September  21, 1883,  aged  72  years. 
Richard  Wbrdermann,  electrician.  Died  in  London,  September,  1883. 
Louis  Breguet,  electrician,  member  of  the  Institute.    Died  in  Paris, 

October  27, 1883. 
P.  T.  RiESS,  professor  University  Berlin.    Died  in  Berlin,  November, 

1883. 
Sir  C.  W.  Siemens,  electrical  engineer.    Died  in  London,  November  19, 

1883,  aged  60  years. 


mm^^tmttA 


CHEMISTRY. 


By  H.  Carhington  Bolton, 

Profeawr  of  Chemistry^  Trinity  Colleg^^  Hartford, 


GENERAL  AND  PHYSICAL. 

Possible  Yariahility  of  the  Laic  of  Definite  Proportions, — One  of  the 
most  interesting  subjects  discQSsed  during  the  year  (1883)  concerns  the 
fqndamental  conceptions  of  chemical  philosophy.  The  whole  super- 
structure of  modem  chemistry  rests  upon  the  atomic  theorj^  and  on  the 
absolute  character  of  that  function  of  an  element  which  we  call  atomic 
weight;  hence,  any  proposition  to  throw  discredit  on  these  conceptions 
may  well  be  regarded  as  revolutionary.  The  discussion  wa«  introduced 
by  Prof.  Adolphe  Wurtz,  who  presented  to  the  SoeiStS  chimique  de  Paris 
a  summary  of  the  views  of  Boutlerow;  these  were  emphatically  in- 
dorsed by  Schiltzenberger,  and  have  since  elicited  a  communication  from 
Prof.  Josiah  P.  CJooke,  jr.,  of  Harvard  College. 

Schutzenberger  announced  in  1880  or  1881  that  in  analyzing  some  hy- 
drocarbons the  sum  of  the  carbon  and  hydrogen  was  101  for  100  parts 
of  material,  the  result  under  other  conditions  being  normal.  Boutlerow 
has  called  attention  to  this  anomaly  as  illustrating  views  he  has  held 
for  three  years.  He  expresses  the  opinion  that  the  chemical  value  of 
a  constant  weight  (or  rather  mass)  of  a  substance  may  vary,  and  that 
the  so-called  atomic  weight  of  an  element  may  be  simply  the  carrier  of 
a  certain  amount  of  chemical  energy  which  is  variable  within  narrow 
limits.  He  further  asks  the  question  whether  Prout's  hypothesis  may 
not  be  a  true  law  which,  like  that  of  Mariotte,  admits  of  a  limited  varia- 
tion. Numerous  ta4its  are  cited,  chiefly  the  results  of  quantitative  anal- 
yses., which  seem  to  confirm  these  views.  If  such  views  prevail,  chemi- 
cal combination  can  no  longer  be  regarded  as  the  juxtaposition  of  the 
definite  invariable  masses  we  call  atoms,  but  must  be  considered  as  the 
reciprocal  saturation  or  interpenetration  of  masses  which  may  vary  with 
the  relative  strength  of  their  chemical  energy  acting  at  the  time. 
Schiltzenberger,  who  took  part  in  the  discussion,  enumerated  many 
facts  which  led  him  to  the  conclusion  that  the  law  of  definite  proportions 
is  not  so  absolute  as.  generally  supi)osed.  We  have  space  but  for  a 
single  example :  When  water  is  synthesized  by  reduction  of  a  known 
weight  of  CuO,  by  weighing  the  reduced  copper  and  the  water  formed, 
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it  is  found  that  the  ratio  of  O  to  H  is  not  constant,  but  varies  with  the 
state  of  division  and  of  saturation  of  the  oxide,  the  duration  of  contact 
of  the  water  formed  with  the  oxide  and  with  the  temperature,  from  7.95 
to  8.15.  The  latter  value  is  obtained  with  a  saturated  and  divided  oxide 
filling  the  tube ;.  the  fgrmer,  with  oxide  in  lum^iS  filling  the  tube  for  a 
space  of  25  centimeters.  With  a  larger  emp\y  space  the  ratio  has  fal- 
len to  7.90.  I  ^ 

Prof.  Josiah  P.  Cooke,  jr.,  calls  attention  to  the  fiict  that  he  expressed 
similar  views  and  fully  worked  them  out  more  than  twenty-five  years 
ago.  He  quotes  from  his  paper  on  *'  Two  new  crystalline  compounds 
of  zinc  and  antimony,  and  on  the  cause  of  the  variation  of  composition 
observed  in  their  crystals,^  published  in  the  Memoirs  of  the  American 
Academy  of  Arts  and  Sciences  in  1855  (new  series,  vol.  v.,  p.  337). 
He  also  refers  to  a  paper  published  in  the  American.  Journal  of  Science 
(second  series,  xx,  1855)  entitled  '*Qn  an  apparent  perturbation  of  the 
law  of  definite  proportions  observed  in  the  compounds  of  zinc  and  anti- 
mony." In  these  papers  the  opinions  now  under  discussion  w^ere 
brought  forward,  not  simply  as  speculations,  but  as  a  legitimate  theory 
advanced  to  explain  the  facts  observed  in  his  investigations.  Professor 
Cooke  shows  that  as  long  since  as  1855  he  questioned  the  absolute 
character  of  the  law  of  defiinite  proportions ;  he  then  suggested  that  the 
variation  is  due  to  the  very  weak  affinity  between  elements  maniiesting 
a  fluctuatiiig  composition;  and  he  wrote  at  that  time,  "  To  what  extent 
this  perturbation  of  the  law  of  definite  proportions  prevails  among 
chemical  compounds  future  investigation  must  determine.  There  are, 
however,  a  number  of  facts  which  tend  to  prove  that  it  is  very  general 
whenever  chemical  affinity  is  weak."  Professor  Cooke  fully  substanti- 
ates his  claim  to  priority,  and  then  proceeds  to  consider  whether  the 
progress  of  chemistry  since  1855  has  tended  to  confirm  or  to  invalidate 
these  views.  He  says,  in  conclusion,  that  he  *'  feels  that  the  weight  of 
evidence  is  at  present  in  favor  of  the  atomic  theory,  and  of  that  abso- 
lute definiteness  of  combining  proportions  which  this  theory  involves ;  ^ 
yet  at  the  same  time  he  'Ms  very  glad  that  the  wholie  question"  is 
again  open  to  discussion.  ''But,  although  it  must  be  admitted  that  the 
atomic  theory  is  the  only  basis  on  which  a  consistent  philosophy  of 
chemistry  can  at  present  be  built,"  Professor  Cooke  confesses  that 
"he  is  rather  drawn  to  that  view  of  nature  which  refers  all  differences 
betw^een  substances  to  dynamical  causes,  and  which  regards  the  atomic 
theory  as  only  a  temporary  expedient  for  representing  the  facts  of 
chemistry  to  the  mind."    (Am.  J.  Set.  (3),  xxvi,  63  and  310.) 

Atomic  Weight  Determinations. 

IHdymium. — Owing  to  the  discrepancies  in  the  existing  figures  for 
the  atomic  weight  of  didymium,  B.  Brauner  has. re-examined  the  sub- 
ject. Cleve  had  previously  assigned  the  figures  147.2,  and  Brauner 
himself  had  found  146.58.    The  latter  undertook  experiments  to  decide 
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which  of  the  numbers  represents,  or  more  nearly  approaches,  the  true 
atomic  weight,  and  to  ascertain  whetheJr  pure  didymium  is  a  homoge- 
neous body,  or  whether  it  can  be  split  up  into  heterogeneous  constit- 
uent^ as  has  been  proved  to  be  the  case  with  several  metals  of  the 
rare  earths.  Brauner  found  by  his  new  experiments  Di  =  145.42.  This 
number  differs  much  from  that  previously  obtained  by  Brauner,  who 
believes  the  discrepancy  due  to  the  elimination  of  an  element  of  a 
higher  atomic-  weight  and  of  a  less  basic  nature  than  didymium.  This 
proved  to  be  samarium,  g.  v.    (J.  Chem.  /Soc,  1883,  278.) 

P.  T.  Gleve  has  also  examined  this  question,  and  having  eliminated 
foreign  bodies  by  fractional  precipitation  he  obtained  the  value  Di  = 
142.33,  when  O  =  16.  He  had  previously  obtained  (in  1874)  Di  =  147.2, 
but  he  attributes  the  discrepancy  to  the  presence  of  the  then  unknown 
element  samarium.    {Bull  sac.  chem.j  xxxix,  289.) 

Samarium. — ^Brauner,  in  the  course  of  his  researches  into  the  atomic 
weight  of  didymium,  investigated  the  atomic  weight  of  samarium,  and 
assigns  to  it  the  value  150.7.     (J.  Ohem.  Soo.y  1883,  278.) 

P.  T.  Cleve  has  also  determined  the  atomic  weight  of  samaiium  by 
converting  the  pure  oxide  Sm^Os  into  the  sulphate,  and  obtained  ftom 
six  closely  agreeing  experiments  the  value  150.021,  or,  in  round  numbers, 
150.  Gleve  thinks  samarium  entitled  to  fill  the  eighth  line,  eighth 
group  of  MendelejeflPs  Periodic  System.     (J.  Chem.  Soc.j  1883,  362.) 

IjintMnum. — In  1874  P.  T.  Gleve  found  the  atomic  weight  of  La=I39., 
figures  which  agreed  well  with  determinations  by  Marignac  and  Brau- 
ner. More  recent  investigations  by  Brauner  led  to  the  value  138.28,  and 
his  researches  seemed  to  denote  the  existence  of  a  foreign  oxide  accom- 
panying the  lanthanum.  Gleve  himself  was  at  one  time  inclined  to  ad- 
mit the  existence  of  such  a  substance  by  the  observation  of  a  blue  ray 
{X  =  4333.5)  in  the  spectrum  of  the  fractions  intermediate  between  lan- 
thanum and  didymium;  but  this  ray  proved  to  belong  to  lanthanum. 
To  decide  the  question  of  the  existence  of  this  hypothetical  body  between 
La  and  Dd,  Gleve  submitted  mixtures  to  several  series  of  partial  precipi- 
tations by  dilute  ammonia.  His  results  give  for  La  138.019  (O  =  15.9633). 
They  also  show  that  La  is  not  split  up,  but  is  a  homogeneous  body. 
(Bull  80C.  €hem.<f  xxxix,  151.) 

Yttrium  has  again  be^n  examined  by  P.  T.  Gleve,  who  effected  a  more 
complete  separation  from  terbium  by  precipitating  the  acid  solution  of 
the  nitrate  by  means  of  oxalic  acid.  In  the  successive  fractions  thus 
obtained  Gleve  determined  the  atomic  weight,  which  he  places  at  89.02 
for  Y'",  when  0=16.  Determinations  by  the  same  author  in  1872  g^ve 
him  89.485.    {Comptes  renduSj  December  11, 1882.) 

Thorium  has  been  re-examined  by  L.  F.  Nilson,  who  determined  its 
specific  heat,  and  thence  estimates  the  atomic  weight  at  232.4  for  Th^. 
{Comptes  renduBy  xcyi,  p.  346.) 
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'  IHthium. — D.  Tommasi,  on  purely  theoretical  grounds,  thinks  the  ato- 
micr weight  of  Lithium  in  its  compounds  is  double  that  which  it  possesses 
in  a  free  state.  He  proposes  for  lithium  chloride  the  formula  LiCl^, 
bringiug  the  metal  into  the  family  group  Ba,  Sr,  and  Ca,  with  which, 
in  its  compounds,  it  certainly  bears  many  analogies.  {Cosmos^  les  inon- 
desj  1^0.  2, 1883.) 

Olucinum, — By  determining  anew  the  specific  heat  of  metallic  gloci- 
num,  Dr.  T.  S.  Humpidge  obtained  the  figures  0.4455,  and  this  gives 
an  atomic  weight=13.65  instead  of  9.1,  as  usually  assigned.      {Chem. 

2^-eiD8j  XLYII,  181.) 

Humpidge's  resultshavebeen  questioned  by  Dr.  J.  Emerson  Reynolds, 
who  shows  that  the  material  U8ed  by  Humpidge  was  less  pure  than  that 
used  by  Messrs.  Nilson  and  Petterson.  He  thinks  that  the  weight  of  evi- 
dence is  in  favor  of  the  value  9.2  for  the  atomic  weight,  the  metal  being 
a  dyad.  To  this  criticism,  however,  Dr.  Humpidge  replies  in  a  tliird 
article,  maintaining  the  purity  of  the  material  used  and  rejecting  Bey- 
nolds'  views  as  to  the  valence  of  the  element.    ( Ohem.  New8^  XLvn,  p.  297.) 

Titanium, — The  atomic  weight  of  titanium  has  been  carefully  revised 
by  Prof.  T.  E.  Thorpe,  who  obtained  as  a  mean  of  nineteen  determina- 
tions Ti=48.00.     [Chtm.  Xetcs,  XLViii,  251.) 

Manganese. — Professors  James  Dewar  and  Alexander  Scott,  of  Cam- 
bridge, England,  have  redetermined  the  atomic  weight  of  manganese, 
and  obtain  as  a  mean  of  eight  experiments  the  value  55.038  when  O  = 
16  and  Ag  =  107.93.  The  methods  employed  were  the  reduction  of  sil- 
ver permanganate  by  hydrogen  (which,  however,  was  unsatisfactory), 
and  the  reduction  of  the  same  sjilt  by  sulphurous  acid,  sodium  formate, 
or  potassium  nitrite,  and  subsequent  titration  of  the  silver  with  dilute 
potassium  bromide.    {Chem,  News^  XLVii,  98.) 

Marignac  has  also  redetermined  this  constant,  obtaining  Mn  =r  55.07. 
{Archives  des  sci.  phys.  nat,  (3),  x,  5.) 

Antimony. — Bongartz  has  recently  estimated  anew  the  atomic  weight 
of  antimony  by  the  method  proposed  by  Classen.  The  average  of  twelve 
experiments  was  120.193,  which  very  closely  approximates  the  results  of 
Schneider  and  of  Cooke.     {Ber.  d,  chem,  Ges,j  xvi,  1942.) 

Additional  Redeterminations  of  Atomic  Weights. 

Mckel :  !Ni=5S.75  by  Baubigny.    {Comptes  rendus,  xcvii,  951.) 
Copper:  Cu=G3.4G,  by  Baubigny.     {Comptes  rend  us,  xcvii,  906.) 
Tellurium:  Te=125.0  by  Brauner.     {Ber.  d,  chem.  Ges.,  xvi,  3055.) 
Bismuth :  Bi=208.16  by  Marignac.     {Archives  des  sci.  phys.  nat.  (3),  x, 

5.)    Also  by  Lowe,  who  obtained  Bi  =207.33.      {Zcitschr.  anal.  Chem.^ 

XXII,  489.) 
Zinc  :  Zu=65.29  by  Marignac.     {Archives  des  sci.  phys.  nat.  (3),  x,  5.) 
Magnesium :  Mg=24.37  by  Marignac.      {Archives  des  sci.  phys.  nat 

(3),  X,  5.) 
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Atomic  Weights  of  the  Eleme}it8. 

Loihar  Meyer  and  K.  Seubert  have  published  a  recalculation  of  the 
atomic  weights  of  the  elements  from  the  original  numbers.  The  values 
obtained  differ  but  little  ftom  those  previously  published  by  F.  W.  Clarke 
{Constants  of  Nature,  Part  V),  though  they  are  not  all  identical.  The 
following  table  may  be  usefully  reprinted  here,  since  it  contains  most 
reliable  figures.  All  values  whose  possible  error  lies  between  0.01  and 
0.5  H  are  denoted  by  (a). 


Name. 


Aluminium  . 
Antimony  . . 

Arsenic 

Barium 

Beryllium  . . 

Bismuth 

Boron 

Bromine 

Cadmium.. . 

Caesium 

Calcium 

Carbon 

Cerium , 

Chlorine 

Chromium . . 

Cobalt 

Copper 

Decipium 

Didymium. . 

Erbium 

Fluorine 

Gallium 

Gold 

Hydrogen  .. 

Indium 

Iodine 

Iridium 

Iron 

Lanthanum 

Lead 

Lithium..  .., 
Magnesium  . 
Manganese  . 
Mercury  . .  - . 
Molybdenum 
Mosandrium 
Nickel 


Symbol. 


Al 

Sb 

As 

Ba 

Be 

Bi 

B 

Br 

Cd 

Cs 

Ca 

C 

Co 

CI 

Cr 

Co 

Cu 

Dp 

Di 

E 

F 

Ga 

Au 

11 

In 

I 

Ir 

Fo 

La 

Pb 

Li 

Mg 

Mn 

Hg 
Mo 
Ms 
Ni 


Atomic 
weight. 


(a)  27.04 
119.6 
(a)  74.9 
(a)  136.  ST) 
(a)     9.08 
207.5 
(fl)   10.9 
(a)  79.70 
(a)111.7 
(a)i:W.7 
(a)  :J9.91 
(a)  11.97 

141.2 
(a)  :jr).37 

58.0 
(a)  03. 18 
T 
140.0 
106 
(a)  19.06 
09.9 
19(>.  2 
(a)  1. 00 
(a)  113. 4 
(a)  126.  U 
(a)  192. 5 
(a)  55.88 
138.5 
(a)  206. 39 
(a)  7. 01 
23. 94 
54.8 
(a)  199. 8 
(a)  95.9 

t 
(a)  58.6 


!l 


Niobium  or   Colum- 

blum 

Nitrogen 

Norwegium 

Osmium , 

Oxygen 

Palladium 

Phosphorus < 

Platinum 

Potassium 

Khodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thallium 

Thorium 

Thulium 

Tin 

Titanium 

Uranium 

Vanadium 

Wolfram  (Tungsten) 

Ya  and  Yfi 

Ytterbium 

Yttrium 

Zinc 

Zirconium 


mi 

N 

Ng 

Os 

O 

Pd 

P 

Pt 

K 

Rh 

Rb 

Ru 

Sa 

Sc 

So 

Si 

Ag 

Na 

Sr 

S 

Ta 

To 

Tb 

TI 

Th 

Tri 

Su 

Ti 

U 

V 

w 

Yb 
Y 
Zn 
Zr 


Atomic 
weight. 


93.7 
(a)  14.01 
? 

195 
(a)  15.96 

106.2 
(a)  30.96 
(a)  194. 3 
(a)  39.03 

104.1 
(a)  H5.2 

103.5 

*? 
(a)  43.97 
78.87 

2b.  0 
(o) 107. 66 
(a)  22.995 
(a)  87.3 
(a)  31.98 

18:^ 

1 127. 7 
» 

203. 7 
231. 96 

? 
117.35 
50.25 
2.39. 8 
(a)  51.1 
(a) 183. 6 
? 
172.6 
89.6 
64.88 
90.4 


*  See  determination  in  preceding  pages. 


t  Perhaps  Te  =  126.3. 


Ea-periments  at  remarlcahly  low  Temperatures  ;-  Solidification  of  Alco- 
hol and  of  Nitrogen, — The  long-recognized  distinction  between  condensi- 
ble  vapors  and  permanent  gases  was  forever  abolished  in  December, 
1H77,  by  the  memorable  experiments  of  Messrs.  Cailletet  and  Kaoul  Pic- 
tet.  These  gentlemen,  working  independently  and  with  different  ap- 
pliances, succeeded,  it  will  be  remembered,  in  liquefying  oxygen,  nitro- 
gen, and  even  hydrogen,  in  glass  tubes.    Since  that  date  S.  Wroblewski 
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and  K.  Olszewski  have  taken  up  the  study  of  the  liquefaction  of  gases 
with  great  success.  In  1882  Cailletet  had  recommended  liquefied  ethy- 
lene as  a  means  of  producing  intense  cold;  this  liquid  at  the  normal 
l)ressure  boils  at  — ^105°  0.  Having  compressed  oxygen  in  a  tube,  and 
cooled  it  by  means  of  liquid  ethylene  to — 105°,  Cailletet  observed,  when 
some  of  the  gas  was  allowed  to  escape,  ^'a  tumultuous  ebullition  which 
lasted  for  an  appreciable  time  and  resembled  the  projection  of  a  liqpid 
into  the  cooled  portion  of  the  tube,'^  but  the  liquid  and  gas  could  not  be 
separated.  By  means  of  a  new  apparatus,  the  Austrian  chemists  sub- 
jected comparatively  large  amounts  of  gas  to  a  pressure  of  several  hun- 
dred atmospheres,  and  thereby  obtained  some  remarkably  low  tempera- 
tures }  carbon  disulphide  and  alcohol  were  solidified,  and  oxygen  was 
easily  and  completely  liquefied.  By  allowing  the  liquefied  ethylene  to 
boil  in  a  vacuum  a  temperature  of  — 136o  was  obtained,  as  determined 
by  the  hydrogen  thermometer.  Oxygen  begins  to  liquefy  at  a  pressure 
of  26.5  atmospheres  and  a  temperature  of  — 131  .G^,  and  forms  a  colorless 
transparent  liquid,  very  mobile,  and  yielding  a  sharp  meniscus.  Carbon 
disulphide  freezes  at  about  — 116^ ;  alcohol  becomes  viscous  like  oil  at 
about  — 1290,  and  solidifies  to  a  white  mass  at  — 130.5O. 

These  results  were  communi<^ted  to  the  French  Academy  of  Sciences 
early  in  the  year  1883,^and  on  the  last  day  of  the  same  year  Wroblewski 
announced  the  following  additional  results. 

Having  succeeded  in  obtaining  liquefied  oxygen  in  large  quantity  he 
employed  it  as  a  refrigerating  agent.  When  liquid  oxygen  is  suddenly 
allowed  to  evaporate  by  release  of  the  pressure  it  does  not  solidify  like 
carbon  dioxide,  but  it  leaves  a  crystalline  residue  on  the  bottom  of  the 
apparatus.  Whether  this  is  crystallized  oxj-gen  or  not,  Wroblewski 
was  unable  to  determine.  In  attempting  to  measure  the  temperature  of 
oxygen  in  a  state  of  ebullition  he  made  use  of  a  thermoelectric  method 
which  admits  of  the  registration  of  all  the  sudden  changes  of  tempera- 
ture of  the  medium  and  is  also  very  sensitive.  Wroblewski  gives  the 
temperature  of  —186^  C.  "  as  the  first  approximation  to  the  temperature 
produced  by  the  sudden  release  from  pressure  of  liquefied  03^ygen.^  By 
submitting  nitrogen  to  this  low  temperature,  the  compressed  gas  allowed 
to  expand  a  little  solidifies  and  ^'  falls  like  snow  in  crystals  of  remarka- 
ble size.'' 

Experiments  of  this  character  demand  great  resources  and  are  not 
devoid  of  danger.  Wroblewski  states  that  since  the  apparatus  is  partly 
constructed  of  glass  great  inconvenience  is  caused  by  the  constant  dan- 
ger of  serious  explosions,  and  having  experienced  several  accidents  he 
and  his  assistants  always  work  with  masks  before  their  faces.  '{Compter 
rhiduSj  xcvi,  1140  et  seq.  Also,  abstracts  in  Am.  Cheni,  Journ.^  v, 
146,  and  Chem,  NewSj  XLix,  13.) 

Radiant  Matter  Spectroscopy^  a  new  Method  of  Spectrum  Analysis.^- 
William  Crookes  gave  the  Bakerian  Lecture  before  the  Royal  Society 
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on  May  31,  1883,  uuder  the  above  title,  and  presented  a  novel  and  re- 
markable extension  of  investigations  into  the  phenomena  of  radiant 
matter  with  which  his  name  is  identified. 

Many  substances  when  struck  by  the  molecular  discharge  from  the 
negative  pole  in  a  highly  exhau8te<l  tube  emit  phosphorescent  light, 
some  faintly  and  others  with  great  intensity.  On  examining  the  emitted 
light  in  the  spectroscope  most  bodies  gave  a  faint  continuous  spectrum, 
and  more  rarely  the  spectrum  of  the  phosphorescent  light  is  discon- 
tinuous. Especial  attention  has  been  directed  to  the  latter  phenomenon. 
After  a  long  and  laborious  search  for  an  unknown  substance  which  gave 
under  the  above  conditions  a  bright  citron -colored  band  or  line,  Crookes 
found  it  belonged  to  yttrium.  In  the  course  of  his  investigations  he 
worked  up  10  pounds  of  North  Carolina  zircons,  2  pounds  of  oraugite 
and  thorite  and  about  15  pounds  of  !North  Oarolina  samarskite,  review- 
ing the  characteristics  of  all  the  rare  earths  known  to  exist  in  these  min- 
erals and  those  awaiting  confirmation.  Crookes  finally  narrowed  the 
elusive  substance  down  to  yttrium,  the  spectrum  of  which  in  a  radiant 
matter  tube  is  very  beautiful,  consisting  of  an  intensely  brilliant  citron 
band  and  two  bright  green  bands  together  with  fainter  lines  not  charac- 
teristic. The  best  results  are  obtained  with  the  sulphate;  pure  yttria 
precipitated  by  ammonia  does  not  phosphoresce  in  the  slightest  degree. 

The  extraordinary  delicacy  of  this  new  test  for  yttrium  is  such  that 
the  element  was  detected  when  present  in  one-millionth  part.  Crookes 
found  in  pink  coral  1  part  of  yttrium  in  200  parts;  strontianite  contains 
1  in  500 ;  calcite  1  in  10,000 ;  ox  bone  1  in  10,000 ;  an  earthy  meteorite 
1  in  100,000 ;  and  tobacco  ash  1  part  in  1,000,000.  The  wide  distribution 
of  yttrium  is  notable.    {CJiem.  News,  xlyit,  261.) 

Belation  between  the  Composition  and  Absorption  Spectra  of  Organic 
Bodies, — Gerhard  Kriiss  and  S.  (Ecouomides  have  examined  the  ab- 
sorption spectra  of  indigo  and  its  methyl,  etiiyl,  nitro-  and  amido-de- 
rivatives,  with  a  view  to  determining  the  relation  between  chemical 
composition  and  absorption  spectra.  They  conclude  that  the  introduc- 
tion of  methyl,  oxymethyl,  ethyl,  and  bromine  in  the  place  of  an  atom 
of  hydrogen  moves  the  absorption  bands  to  the  less  refrangible  end  of 
the  spectrum,  and  the  introduction  of  the  nitro  and  amido  groups  has 
an  opposite  effect.  The  apparatus  employed  was  the  universal  spec- 
troscope, by  A.  Kriiss  of  Hanover,  having  fine  adjustments.  {Ber,  d. 
chem.  Oes.j  xvi,  2051.) 

INOEGAJ^IC. 

Boron. — The  substances  obtained  by  the  action  of  aluminium  on  boric 
acid  at  a  very  high  temperature  have  been  variously  described  by 
ctiemists;  Deville  and  Wohler  obtained  yellowish  or  reddish  regular 
octahedra,  containing  variable  proportions  of  carbon  and  of  alumin- 
ium, together  with  lustrous  black  scales  or  plates  containing  2,4  x)6r 
cent,  carbon.    On  the  other  hand,  Hami^e  assigned  to  the  black  crystal- 
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line  plates  the  formula  Al  Be  and  to  the  yellow  octahedra  the  formula 
C2AI2B24.  These  discrepancies  have  led  to  an  examination  of  the  sub- 
ject by  A.  Joly^  who  states  that  at  the  elevated  temperature  used  by 
Deville  and  WShler  only  very  small  quantities  of  the  large  black  plates 
were  obtained,  but  at  a  lower  temperature,  with  small  quantities  of 
material,  smaller  black  crystals  united  to  the  yellow  ones  are  formed*. 
It  is  this  substance  that  Deville  and  Wohler  probably  analyzed,  while 
Hampe  reduced  boric  acid  in  clay  crucibles  at  a  much  lower  temper- 
ature and  obtained  large  black  crystals  containing  but  little  carbon. 
Joly  also  finds  that  the  yellow  crystals  AlBe  dissolve  readily  in  boiling 
nitric  acid  without  a  residue,  but  the  brown  or  black  crystals  obtained 
at  a  high  temperature  leave  a  carbonaceous  residue  when  treated  with 
the  same  oxidizing  agent.  The  products  of  the  reduction  of  boric  acid 
by  aluminium  therefore  embrace : 

(1)  AlB,  yellow  hexagonal  plates. 

(2)  AlBg,  large  black  crystalline  scales. 

(3)  Yellow  cubical  crystals  containing  Al  and  C. 

(4)  Several  compounds  of  carbon  and  boron  not  further  character- 
ized.   {Comptes  rendus^  xcvii,  460.) 

Hydrated  Carbon  Disulphide, — All  who  have  worked  with  carbon 
disulphide  are  familiar  with  the  peculiar  cauliflower-like  growth  of  a 
snow-white  substance  which  forms  when  the  volatile  liquid  is  filtered 
or  otherwise  exposed  to  rapid  evaporation.  Berthelot,  Wartha,  Ballo, 
and  others,  have  studied  this  substance,  and  the  latter  has  recorded 
some  experiments  to  prove  that  the  white  excrescence  is  a  hydrate  and 
not  solid  carbon  disulphide.  Prof.  F.  P.  Yenable,  of  the  University  of 
l^orth  Carolina,  has  studied  anew  this  boffy  and  obtaine<l  evidence 
that  the  amount  of  moisture  in  the  air  has  a  decided  effect  upon  the 
ease  and  rapidity  of  its  production.  No  fixed  law,  however,  could  be 
deduced.  The  following  experiment  is  conclusive  and  confirms  Ballo's 
results :  An  open-necked  bell-jar,  ground,  greased,  and  tightly  fitting 
to  a  ground-glass  plate  was  provided  with  a  large  rubber  stopper 
pierced  with  two  holes.  Through  one  of  these  openings  a  calcium 
chloride  tube  250  mm.  long  was  inserted,  and  through  the  othera  glass 
tube  with  a  glass  rod  working  tightly  in  it  and  rendered  air  tight  by 
rubber  tubing.  Inside  the  bell-jar  was  placed  a  watch  glass  contain- 
ing purified  carbon  disulphide  supported  above  a  vessel  of  fresh  con- 
centrated sulijhuric  acid.  A  small  strip  of  previously  dried  filter  paper 
was  attached  to  the  end  of  the  glass  rod  within  the  bell-jar,  and  when 
thii  was  lowered  it  dipped  into  the  volatile  liquid;  the  liquid  rose  rap- 
idly in  the  pores  of  the  paper,  but  even  after  some  minutes  no  sign  of 
a  solid  incrustation  was  visible.  When,  however,  the  sulphuric  acid 
was  replaced  by  water  the  solid  began  to  form  immediately  after  the 
lowering  of  the  paper.  By  drawing  air  through  the  jar  until  it  Vas 
filled  with  aqueous  vapor  the  solid  hydrate  suddenly  and  completely 
melted  away.    Durinjr  the  evaporation  of  the  carbon  disulphide  in  an 
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open  shallow  dish  the  liquid  reached  a  temperature  of  — 6°  0.    By  forr 
cing  air  over  it  the  thermometer  fell  to  — 19.5°  C.    (Am.  Cheni,  Joum.j 

V,15.) 

Bltie  Chloride  of  Sodium. — ^This  mineralogical  curiosity  occurs  in  small 
quantity  in  the  salt  mines  of  Stassfurt  and  the  cause  of  the  blue  colora- 
tion has  been  studied  by  B.  Wittjen  and  H.  Precht.  As  already  no- 
ticed by  F.  Bischof,  the  blue  salt  imparta  no  color  to  its  aqueous  solu- 
tion ;  and  the  authors  of  this  paper  find  that  no  coloring  matter  can  be 
extracted  by  ether  or  by  carbon  disulphide.  S.  W.  Johnson  has  sug- 
gested that  the  blue  color  is  due  to  sodium  subchloride,  but  these  au- 
thors find  that  the  color  is  not  at  all  affected  by  heating  the  salt  at  100^ 
C.  in  chlorine  gas.  They  therefore  conclude  that  the  blue  color  is  an 
optical  phenomenon.  Pulverization  and  heating  to  280^  C.  destroys 
the  color,  probably  owing  to  the  liberation  of  confined  gases.  {Ber.  d* 
chem.  Ges.y  xvi,  1454.) 

The  Fltu)rine  compounds  of  Uranium  were  made  the  subject  of  inves- 
tigation in  1866  by  H.  Garrington  Bolton.  Ditte  {Comptes  rendus,  91) 
afterwards  prepared  the  same  bodies  and  gave  analytical  data  differ- 
ing widely  from  those  of  Bolton.  Arthur  Smithells  has  now  gone  over 
the  same  ground  and  confirms  the  results  previously  obtained  by  Bol- 
ton, and  shows  that  the  compounds  claimed  by  Ditte  have  no  existence. 
(J.  Ghem.  Soo.j  March,  1883.) 

Xitrogen  Selenide  has  been  prepared  by  M.  V6rneuil,  by  acting  on  a 
mixture  of  selenium  perchloride  and  carbon  dichloride  with  dry  am- 
monia gas.  Its  composition  is  SejN,  and  it  forms  a  light  orange  amor- 
phous powder,  insoluble  in  water,  ether,  and  alcohol,  slightly  soluble  in 
benzene  and  carbon  disulphide.  When  dry  it  detonates  if  struck  with 
a  hard  body,  and  explodes  if  heated  to  23(P  O.  (Bull.  sac.  chim.y 
XXXVIII,  548.) 

Occurrence  of  Thallium  in  Sylvite  and  Camallite. — Julian  Schramm 
gives  the  following  analysis  of  sylvite  from  Kalusz: 

Potassium  chloride 99. 250 

Sodium  chloride 0. 594 

Galoium  chloride 0. 012 

Calcium  sulphate 0. 143 

Thallium  chloride traces. 

99.999 

The  author  found  thallium  in  camallite  and  in  kainite;  in  the  former 
it  is  associated  with  rubidium,  but  the  latter  contains  neither  rubidium 
nor  csesium.  He  thinks  this  association  gives  additional  grounds  for 
classifying  thallium  with  the  alkali-metals:  sodium,  lithium  and  csBsium 
occur  together  on  one  hand,  and  potassium,  rubidium,  and  thallium  on 
the  other.    (Liebig^s  Awnalen^  ccxix,  374.) 
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Researches  on  the  Compounds  of  Gold, — P.  Schottlander  has  published 
an  extended  research  on  gold  and  its  saltS)  in  which  he  describes  sev* 
eral  new  bodies  and  examines  with  care  reactions  already  known.  An- 
ro-potassium  bromide  forms  a  very  stable  salt^  neither  deliquescent  nor 
efflorescent  and  obtained  in  large  crystals.  The  action  of  manganons 
acetate  on  neutral  gold  chloride  yields  a  mixture  of  metallic  gold  and 
hydrated  oxide  of  manganese  of  varied  composition.  Hydrated  gold 
monoxide  Au^S02  (OH)3  forms  a  light  crystalline  powder  of  a  pure  black 
color.  Hydrochloric  acid  decomposes  it  with  formation  of  the  metal, 
trioxide  and  water.  Nitrate  of  goldtrioxinitrate,  aurylnitrate,  acid 
ani:ylsulphate  and  its  potassium  compound  and  gold  monoxysulphate 
Au^^SO^  are  further  described  in  this  paper.  Schottlander  regards  gold 
as  divalent.    (Liebig's  Annalen^  ccxviii,  312.) 

Manufacture  of  Aluminium. — Secular  pai>er8  and  scientific  journals 
contain  notices  of  improved  methods  in  the  industrial  preparation  of 
aluminium,  some  of  which  were  patented  in  the  year  1882,  and  great 
claims  are  advanced  as  respects  the  economy  of  the  processes.  Alumin- 
ium, it  will  be  remembered,  was  fir^t  obtained  in  its  metallic  state  by 
Friedrich  Wohler  in  1826,  who  decomposed  the  chloride  by  sodium,  and 
although  (with  one  exception)  aluminium  is  the  most  abundant  metal 
known,  thirty  years  elapsed  before  its  industrial  preparation  was  suc- 
cessfully accomplished.  This  was  done  by  Henri  Sainte  Claire  Deville, 
>  who  improved  greatly  the  preparation  of  sodium,  the  most  expensive 
ingredient  used.  Still  the  metal  has  sold  at  the  relatively  high  price 
of  $20  per  pound,  and  its  physical  properties  are  such  that  its  produc- 
tion at  cheaper  rates  is  most  desirable.  James  Webster,  an  English 
chemist  and  metallurgist,  has  devised  the  following  method  for  the 
preparation  of  alumina  for  the  purpose  of  manufacturing  the  metal: 
Three  parts  of  alum  are  mixed  with  one  part  of  coal  pitch,  and  the 
mixture  heated  to  200^  to  260^  for  about  three  hours.  The  mass  is 
cooled,  broken  into  pieces,  and  hydrochloric  acid  of  20  to  25  i)er  cent  is 
poured  over  them,  giving  rise  to  the  evolution  of  sulphuretted  hydrogen. 
When  this  gas  ceases  to  come  oflF  about  5  per  cent,  of  charcoal  powder 
or  lamp-black  is  added  and  enough  water  to  make  a  thick  mass.  This 
mass  is  thoroughly  broken  np  and  mixed  in  a  mill,  and  then  worked 
into  balls  weighing  about  one-half  kilogram  each.  These  balls  are  per- 
forated to  facilitate  drying,  and  dried  first  in  a  chamber  heated  to  40^ 
and  then  in  a  furnace  at  95©  to  150o.  The  balls  are  then  placed  in  re- 
torts and  heated  to  low  redness  for  about  three  hours,  while  a  mixture 
of  two  parts  of  water  vapor  and  one  of  air  is  passed  through,  so  that  sul- 
phur and  charcoal  are  converted  into  sulphur  dioxide  and  carbon  diox- 
ide and  thus  escape.  The  dry  residue,  consisting  of  aluminium,  oxide 
and  potassium  sulphate,  is  removed  from  the  retorts,  cooled,  ground  to 
powder  in  a  mill,  and  treated  with  about  seven  times  its  weight  of  water, 
and  after  boiling  by  means  of  steam,  the  solution  containing  potassium 
soiphate  is  run  off  and  evaporated  to  dryness.    The  residue,  consisting 
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of  aluminium  oxide,  is  washed  and  dried.  At  the  Aluminium  Crotcn 
Metal  WorlcSj  m  Hollywood,  under  the  direction  of  Mr.  Webster,  another 
method  is  said  to  be  employed.  The  mineral  beauxite,  an  aluminium- 
ferric  hydrate,  is  ignited  with  sodium  carbonate,  and  the  sodium  alumin- 
ate  formed  is  decomposed  with  carbonic  anhydride,  yielding  pure  alu- 
mina ;  this  is  then  heated  with  charcoal  in  a  current  of  chlorine,  forming 
a  double  chloride  of  sodium  and  aluminium,  which  is  finally  decomposed 
by  sodium,  furnishing  aluminium.  It  is  said  that  a  ton  of  the  metal 
costs  by  this  process  only  $500,  whereas  it  formerly  cost  $5,000.  At 
Webster's  works,  it  is  said  that  the  output  of  metal  amounts  to  20  (!) 
tons  per  week,  a  manifest  exaggeration. 

J.  !Norris,  of  Uddington,  near  Glasgow,  has  obtained  a  patent  for  man- 
ufacturing aluminium  by  treating  an  intimate  mixture  of  alumina  and 
charcoal  with  carbonic  anhydride  at  a  low  red  heat,  a  reaction  which  is 
regarded  as  doubtful  by  many  chemists.  Morris  claims  that  the  car- 
bonic anhydride  is  reduced  to  carbon  monoxide  by  the  charcoal,  and  that 
in  turn  reduces  the  alumina.  The  metal  is  obtained  by  this  process  as  a 
porous,  spongy  mass  which  is  melted  and  poured  into  molds. 

At  Salindres,  France,  about  2,400  kilogrammes  of  aluminium  are  man- 
ufactured annually.  The  process  is  the  old  one  of  decomposing  the 
double  chloride  of  aluminium  and  sodium  by  metallic  sodium,  some  cry- 
olite being  added  as  a  flux. 

The  chief  value  of  aluminium  at  present  is  in  tempering  or  giving 
str^gth  and  a  surface  or  body  to  alloys,  bronzes,  or  metals  so  they  will 
not  corrode.  In  the  bronze  yyViF  P^rt  of  aluminium  tends  to  soften  the 
brittle  and  hard  nature  of  the  baser  metal.  The  tensile  strength  of  alu- 
miiuum  bronze  is 'great ;  it  bears  a  strain  of  42  tons  to  the  square  inch^ 
or  X^  tons  more  than  the  best  Bessemer  steel.  It  is  said  to  be  une- 
qualed  for  pianos  and  telegraph  wires.  Dr.  Gegring,  of  Land  street,  is 
reported  to  have  invented  an  inexpensive  process  for  coating  ordinary 
iron  with  aluminium,  and  the  coating  can  be  given  any  color  desired. 
(D\xxg\ei?B pohfiechnisches  Journal j  and  other  sources.) 

Present  Conditionof  the  Soda  Industry  in  Europe. — Mr.  Walter  Weldon 
read  an  important  paper  on  the  above  subject  before  the  London  section 
of  the  Society  of  Chemical  Industry,  on  January  8, 1883.  He  stated  that 
in  recent  years  manufacturers  of  soda  by  the  Leblanc  process  had  failed 
to  reap  satisfactory  profits  and  in  some  cases  had  met  with  financial  ruin. 
Of  twenty-five  alkali  works  which  were  in  operation  in  the  neighbor- 
hood of  Newcastle-on-Tyne  a  very  few  years  ago  only  thirteen  are  in 
operation  now,  and  of  the  other  twelve,  not  fewer  than  eight  have  been 
actually  dismantled,  in  utter  despair  of  its  ever  again  being  possible  to 
manufacture  soda  in  them  by  the  Leblanc  process  except  at  an  absolute 
lossi.  In  Belgium  the  industry  has  entirely  ceased;  in  France,  Germany, 
and  Austria  the  industry  still  exists,  being  protected  by  impost  duties. 
Aided  by  manufacturers  in  all  parts  of  the  world  Mr.  Weldon  has 
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compiled  the  following  table  of  the  present  soda  production  in  varioua 
countries : 

Present  soda  production  of  the  icorld. 


Coantries. 


Great  Britain . 

France  

Germany 

Anstria 

Belgium 

United  States 


Tons 


Leblano 
soda. 


Ammonia 
soda. 


3b0,000 
70,000 
56,500 
39,000 


545, 500 


52,000 

57.125^ 

44,000 

1,000 

8,000 

1,100 


163,225 


Totals. 


Ammonia  Foda 
per  cent,  of 
total  soda. 


432,000 

127,125 

100, 500 

40,000 

8,000 

1.100 


12.0 
44.9 
43.8 
•2.5 
100.0 
100.0 


708,725 


23.0 


From  this  it  is  evident  that  the  total  quantity  of  soda  now  being  man- 
ufactured annually  is  nearly  709,000  tons,  of  which  more  than  163,000 
tons  are  made  by  the  ammonia  process. 

Although  the  ammonia,  process  was  first  proposed  by  Dyer  &  Hem- 
ming more  than  forty-seven  j^ears  ago,  it  is  less  than  seventeen  years 
since  it  has  been  carried  on  industrially.  In  1866  Ernest  Solvaj-,  of 
Brussels,  began  to  produce  soda  by  the  ammonia  process  at  his  works 
near  Charleroi ;  in  1866-'67  he  manufactured  179  tons;  this  increased 
to  11,580  tons  in  1876-77,  and  53,400  tons  in  1881-'82.  Mr.  Weldon 
estimates  that  about  40  per  cent,  of  the  total  soda  now  made  on  the  con- 
tinent is  produced  by  the  ammonia  process.  In  England,  also,  the  com- 
petition of  the  ammonia  process  has  attained  a  m^rgnitude  which  is 
alarming  the  makers  of  Leblanc  soda. 

Another  circumstance  is  injuriously  affecting  the  Leblanc  system, 
viz,  the  loss  of  profits  on  the  by-products.  Originally,  soda  was  the 
only  commercial  product  of  the  process,  the  hydrochloric  acid  being 
turned  to  no  account.  In  time  a  demand  gi*ew  up  for  chlorine,  and  the 
hydrochloric  acid  began  to  be  utilized  profitably;  tben  the  soda  ceased 
to  be  profitable,  and  became  a  by-product  in  the  manufacture  of  chlo- 
rine ;  next,  this  source  of  profit  failed  and  recourse  was  had  to  the  *'  burnt 
ore"  or  **  pyrites  cinders^'  obtained  as  a  secondary  product  by  roasting 
pyrites  for  sulphuric  acid,  and  which  is  treated  for  copper,  silver,  and 
to  some  extent  for  gold.  The  Eio  Tinto  Company,  of  Spain,  owning 
enormous  deposits  of  pyrites,  intend  establishing  in  France  and  else- 
where works  for  manufacturing  Leblanc  soda,  and  expect  to  derive  their 
profits  neither  from  the  soda  nor  from  the  chlorine,  but  from  the  copper 
and  the  residual  oxide  of  iron. 

The  extension  of  the  ammonia  process  of  manufacturing  soda  has  led 
to  devising  plans  for  obtaining  ammonia  itself  more  cheaply,  and  it  is 
now  collected  from  coke  ovens  in  France  and  in  England,  and  from 
blast  furnaces  in  Scotland.    From  the  latter  source  alone  Mr.  Weldon 
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estimates  the  amount  of  ammonium  sulphate  produced  at  20,000  tons 
per  annum. 

To  maintain  the  Leblanc  industry  in  England,  Mr.  Weldon  thinks  the 
manufacturers  must  have  cheaper  pyrites,  and  must  perfect  methods  for 
the  recovery  of  sulphur  from  the  alkali  waste.  He  regards  favorably 
the  Schaffner  and  Helbig  process  for  sulphur  recovery,  which  consists 
of  two  operations  indicated  by  the  following  equations: 

First  operation, 
Ca  S  +  Mg  CI2  +  2H2O  =  H2S  +  Ca  CI2  +  Mg  HjOg. 

Second  operation. 

Ca  OI2  +  Mg  H2O2  +  COa  =  Mg  CI2  +  Ca  CO3  +  H2O. 

In  closing  his  interesting  paper,  of  which  we  have  given  but  a  brief 
summary,  Mr.  Weldon  states  that  the  immediate  future  of  the  English 
Leblanc  soda  industry  is  somewhat  gloomy,  but  suggests  the  motto  nil 
desperandum.    {Ghem.  NewSj  XLVii,  67  et  seq.) 

Phosphides  0/ Platinum, — Prof.  F.  W.  Clarke  and  Mr.  O.  T.  Joslin  have 
examined  the  bodies  resulting  from  the  fusion  of  platinum  and  phos- 
phorus, a  process  suggested  by  the  discovery  of  Mr.  Holland,  recorded 
in  our  previous  report.  Professor  Clarke  finds  proof  of  the  existence  of 
three  simple  phosphides,  P  tP2,  PtP,  and  Pt2P,  and  of  a  double  phosphide, 
PtaPft.  The  monophosphide  by  virtue  of  its  insolubility  in  aqua  regia, 
is  the  most  noteworthy.  The  compound  Pt^P  is  malleable  and  is  anal- 
ogous to  PtaP  previously  described,  and  called  in  the  patent  of  Mr. 
Holland  *'  fused  iridium."  The  compound  PtPa  is  probably  identical 
with  the  phosphide  described  by  Schr5tter  and  obtained  by  heating  the 
finely  divided  metal  in  phosphorus  vapor.    {Am,  Chem,  Jour,^  y,  231.) 

Researches  on  the  Complex  Inorganic  Adds, — ^Dr.  WolcottGlbbs,  in  two 
additional  papers,  continues  his  investigations  in  the  remarkable  field 
mentioned  in  our  report  for  1882.  He  describes  the  preparation  and 
properties,  and  discusses  the  structural  formula  of  hypophospho-molyb- 
dates,  hypophospho-tungstates,  phosphoroso-molybdates,  vanadio-mol- 
ybdates,  vanadio-tungstates,  phospho-vanadio-molybdates,  vanadio-va- 
nadicomolybdates,  vanadio-vanadico-tungstates,  phospho-vanadio-va- 
nadico-tungstates. 

It  is  impossible  in  the  brief  space  at  our  command  to  give  an  adequate 
idea  of  these  remarkable  researches.  The  evident  beauty  of  many  of  the 
well  crystallizing  complex  salts,  the  exceedingly  difficult  problems  in 
analytical  chemistry  which  are  involved,  and  the  admirable  theoretical 
discussions  conjoined,  make  these  papers  masterpieces  in  the  science. 
(Am.  Chem.  J.,  v,  361  and  391.) 

Manufacture  of  Potash  Alum  from  Feldspar, — ^In  1882  Mr.  John  Spiller 
published  an  article  proposing  to  manufacture  potash  alum  by  treating 
H.  Mis.  69 41 
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feldspar  with  solphnric  add  and  a  fluoride,  the  latter  being  either  flaor- 
spar  or  cryolite.  Both  these  minerals  can  be  had  very  cheaply,  but  Mr. 
Henry  Pemberton,  jr.,  undertakes  to  show  that  the  difficulties  of  the 
process  are  such  as  to  leave  little  or  no  margin  for  profit.  The  weak 
point  in  the  process  is  the  quantity  of  acid  required,  and  in  the  produc- 
tion of  three  tons  of  bulky,  insoluble,  comparatively  useless  calcium  sul- 
phate for  every  ton  of  alum  made.  Cryolite  is  shown  to  be  too  expen- 
sive, and  moreover  yields  the  wrong  alkali,  soda  in  place  of  potash. 
And  if  the  necessary  potash  were  added,  enormoas  quantities  of  Glau- 
ber's-salt  would  be  left  upon  the  manufacturer's  hands.  (Jotim.  FrankL 
Inat,  1883.) 

Anaiyses  of  the  Ocyser  Waters  and  Deposits  of  the  Yellowstone  National 

Park, 

Dr.  Henry  Leffmann  has  published  analyses  of  the  waters  of  several 
of  the  Yellowstone  Geysers  and  of  the  incrustations  forming  in  their 
vicinity.    From  these  we  select  the  following : 

I. — Fearl  Oeyser. 

Orains  in  imp.  gaUon. 

Calcium  sulphate 1. 40 

Sodium  sulphate 1. 89 

Sodium  chloride 61. 39 

SiUca 7.84 


72.52 


At  the  bottom  of  the  bottle  containing  this  water  impure  gelatinous 
silica  was  found  yielding  after  drying  over  strong  sulphuric  acid : 

Per  cent. 

Water 4. 9 

Silica 79.1 

Alumina traces 

Ferric  oxide traces 

Calcium  oxide traces 

n. — OpaX  Spring. 

The  water  of  this  spring  is  opalescent  and  on  evai>oration  gelatinizes 
before  becoming  dry : 

OrainB  in  imp.  gaUon. 

Sodium  chloride 72. 18 

Calcium  sulphate 3. 22 

Calcium  chloride 4. 06 

SiUca 63.76 

143.22 
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III. — Water  of  Mammoth  Hot  Springs, 

Qraina  in  imp.  gallon. 

Sodiam  salpbate 34. 44 

Sodiam  chloride 18. 90 

Calcium  carbonate 17. 92 

Magnesium  carbonate 8. 68 

SiUca 3. 36 


83.30 


IV. — Deposit  from  Mammoth  Hot  Springs, 

Oaloium  carbonate 96. 80 

Magnesium  carbonate 1. 36 

Alumina  and  iron 0. 45 

SiUca 0.26 

Water 0.60 


99.36 
{Am.  J.  Soi.y  oxxy,  104  and  361.) 

Decomposition  of  Minerals  by  dtrio  Acid. 

H.  Oarrington  Bolton  has  continued  his  investigations  as  to  the  action 
of  organic  acids  on  minerals,  and  publishes  the  following  results.  The 
acid  employed  was  citric  acid,  which,  as  the  author  has  shown,  has  a 
I>ower  of  decomposing  minerals  little  less  than  that  of  hydrochloric 
acid ;  the  effect  of  prolonged  action  at  ordinary  temperatures  was  espe- 
cially considered.  Of  the  sulphides,  chalcocite  showed  signs  of  decom- 
position at  the  end  of  ten  days,  and  after  several  months  a  partial  solu- 
tion of  a  green  color  was  obtained;  pyrite  was  attacked  in  eight  days, 
and  a  month  later  a  solution  of  a  reddish  yellow  color  was  obtained ; 
ohalcopyrite  acted  similarly ;  one  gram  lost  11  per  cent,  alter  fourteen 
months'  contact  with  the  citric  acid  solution.  Of  the  oxides  magnetite 
and  limonite  were  strongly  attacked  in  eight  days,  hematite  yielding 
more  slowly.  Of  the  silicates  datolite  was  the  most  quickly  decomposed, 
yielding  gelatinous  silica  after  twenty-four  hours ;  hornblende,  pyrox- 
ene, almandite,  epidote,  and  serpentine  were  decidedly  decomposed  in 
eight  days,  and  after  fourteen  months  the  last  named  yielded  a  dry,  ge- 
latinous mass.  The  feldspars  are  unequally  attacked  under  like  condi- 
tions ;  labradorite  yielded  most  easily.  Muscovite  and  biotite  yielded 
very  slowly,  the  latter  showing  signs  of  decomposition  the  sooner,  mi- 
nute scales  and  slimy  silica  separating  after  two  years^  subjection  to  the 
acid  solution. 
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Dr.  Bolton  gives  the  following : 

Table  showing  approximate  relative  disintegration  of  rock-forming  {and 

associated )  minerals  by  citric  acid  in  solution. 


Quickly  decomposed. 

Slowly  decomposed. 

Very  slowly  decom- 
posed. 

Not  decompoeed. 

Carbonates. 

Pbospbates. 

Procnlorite. 

Cbrrsolite. 

Nepbelite. 

Serpentine. 

Pyroxene. 

Hornblende. 

liabradorite. 

Qarnet. 

Epidote. 

Vesavianite. 

Pyrite. 

Limonit«. 

Magnetite. 

Oypsom.  (f) 

Ort'hoclase. 

Oligoclase. 

Albite.  (t) 

Biotite. 

MoBcovite. 

Tourmaline. 

Staurolite. 

Hematite. 

Quartz. 

Comndam. 

Spinel. 

Beryl. 

Bante. 

Talc  (f ) 

Kyanite. 

{Proceedings  Am.  Assoc.  Adv,  Science^  xxxi,  271.) 

New  Explosives. — Pyronome  is  the  name  given  by  M.  Sandoy  to  a  new 
explosive  mixture  consisting  of  69  parts  saltpeter,  9  of  sulphur,  10  of 
charcoal,  8  of  metallic  antimony,  5  of  potassium  chlorate,  4  of  rye  flour, 
and  a  few  centigrams  of  potassium  chromate.  These  are  to  be  mixed 
in  an  equal  volume  of  boiling  water,  and  the  mass  evaporated  down  to 
a  paste,  dried  and  powdered  as  wanted.  This  mixture  is  said  to  be 
cheaper  than  dynamite,  but  its  manufacture  and  use  must  be  attended 
with  considerable  danger. 

S.  B.  Hinde  prox)oses  a  new  explosive  mixture  composed  of  64  parts 
of  nitro-glycerine,  12  of  ammonium  citrate,  0.25  of  ethyl  palmitate,  0.25 
of  calcium  carbonate,  23  of  coal,  and  0.50  of  sodium  carbonate.  The 
special  advantages  of  this  complex  mixture  do  not  appear. 

A  new  explosive  has  just  been  patented  in  England  by  Dr.  G.  W. 
Siemens.  The  compound  is  a  mixtitte  of  saltpeter,  chlorate  of  potash, 
and  a  solid  hydrocarbon,  and  is  suitable  both  for  mining  purposes  and 
fire  arms,  while,  if  ignited  in  the  open  air,  the  combustion  takes  place 
slowly  and  imi>erfectly,  and,  therefore,  without  danger.  The  new  com- 
pound, which  has  about  the  same  density  as  ordinary  gunpowder,  and 
is  very  hard,  possesses  with  equal  volume  more  than  double  the  ex- 
plosive force  of  the  latter.  The  intensity  of  explosion  can  be  regulated 
at  will  by  varying  the  proportions  of  the  ingredients  and  the  size  of  the 
granules.    (Munroe's  Notes  on  the  Literature  of  JExplosives.) 

Use  of  Limed  Coal  in  Oas-making, — Prof.  J.  Alfred  Wanklyn  read  a 
paper  on  the  above  subject  before  the  British  Association  for  the  Ad- 
vancement of  Science  at  the  Southport  meeting  in  August,  1883. 

As  the  gas  manufacture  is  usually  carried  on,  only  a  small  part  of 
the  nitrogen  contained  in  the  coal  is  recovered  in  the  form  of  ammonia; 
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whereas  the  coal  might  famish  25  to  50  pounds  of  ammonia  per  ton  of 
coal,  only  5  or  6  pounds  are  actually  obtained.  By  mixing  a  little  lime 
with  the  coal  before  introducing  it  into  the  retort,  the  yield  of  ammonia 
is  greatly  increased,  and  at  the  same  time  the  gas  formed  loses  its  fetid 
odor.  The  invention  is  patented^  and  is  known  as  Cooper's  liming 
process. 

At  the  Beckton  gas-works,  where  a  series  of  experiments  were  carried 
on,  the  addition  of  lime  produced  a  gain  of  36  per  cent,  of  ammonia. 
Besides  this,  there  is  a  gain  in  tar  and  a  diminution  in  the  sulphuretted 
hydrogen  and  carbon  disulphide.  So  marked  is  the  latter  feature  that 
the  lime  purifier  proves  to  be  superfluous  where  the  process  is  used,  and 
gas-works,  being  no  longer  offensive,  cease  to  be  a  public  nuisance. 
{Cheni.  News  J  XLvni,  174.) 

ORGANIO. 

New  Substances  from  Plants, — Jamaica  dogwood  {Piscidia  erythrina) 
has  been  examined  by  Prof.  Edward  Hart,  of  Lafayette  College,  who 
obtained  therefrom  the  active  principle,  piscidia^  C39H34O8.  This  body 
is  insoluble  in  water,  but  crystallizes  from  alcohol  in  small  colorless  four 
or  six  sided  prisms,  which  have  a  melting  point  of  192^  C.  It  is  easily 
soluble  in  benzene  and  in  chloroform.  Its  physiological  effects  are  that 
of  a  direct  sedative,  narcotic  but  refreshing.    (Am.  Ohem,  Joum.^  v,  39.) 

Algin  is  the  name  given  by  Edward  C.  C.  Stanford  to  a  new  substance 
obtained  from  some  of  the  commoner  species  of  marine  algae,  and  which 
possess  valuable  properties  as  a  gelatizer.  It  has  characteristic  reac- 
tions distinguishing  it  from  gelatin,  from  starch,  from  dextrin,  pectin, 
gum  arabic,  and  other  gummy  bodies.  Dilute  mineral  acids  generally 
coagulate  it  when  in  solution.  Mr.  Stanford  thinks  it  can  be  used  in 
the  soluble  form  as  a  stiffener  of  fabrics;  although  not  so  rigid  as  starch, 
it  is  tougher,  more  elastic,  and  more  transparent.  It  may  also  have 
some  value  as  a  food  on  account  of  its  nitrogenous  character.  Its  ag- 
glutinating power  enables  one  to  convert  non-coherent  bodies,  such  as 
silica,  lime,  magnesia,  alumina,  chalk,  graphite,  and  charcoal,  into  solid 
hard  blocks.  A  new  "carbon  cement"  for  covering  steam-boilers  con- 
sists of  97  per  cent,  charcoal  and  3  per  cent,  algin.  In  its  insoluble  form 
algin  resembles  horn,  and  may  be  used  as  a  substitute  for  it.  Algin  is 
an  excellent  non-conductor  of  electricity,  and  can  be  used  also  in  emul- 
sifying oils  and  fining  wines  and  spirits.    (Chem,  NewSj  xlyii,  254.) 

A  new  acid  has  been  obtained  by  Von  Lippmann  from  the  juice  of 
the  beet  root.  The  incrustations  formed  on  the  pans  in  which  beet  juice 
is  evaporated  contains,  besides  citric,  aconitic,  tricarballylic,  and  malonic 
acids,  a  new  acid  which  appears  to  be  identical  with  the  oxycitric  de- 
scribed by  PawoUeck.  The  new  acid  forms  needle  shaped  crystals, 
soluble  in  water,  alcohol,  and  ether,  having  the  formula  CeHsOs.  It  is 
tribasic,  its  barium  salt  having  the  formula  (CeHsOs)}  Bas  5  HtO.  {Ber. 
d.  chem.  Qes.j  xvi,  1078.) 
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Saponin  was  discovered  in  1809  by  Schrader  in  the  root  of  Saponaria 
rubra.  StUtz  prepares  it  from  the  bark  of  Quillaja  sapanaria  as  follows: 
10  kilograms  are  extracted  with  water,  the  evaporated  liquid  is  dried, 
pulverized  and  extracted  with  hot  alcohol,  which  on  cooling  yields  flocks 
of  saponin ;  these  are  puriiied  by  re-solation  in  hot  alcohol.  In  this 
way  10  kilograms  of  bark  yielded  200  grams  of  saponin.  It  is  a  white, 
amorphous  powder,  neutral  and  tasteless.  It  is  soluble  in  water  in  all 
proportions,  and  even  when  dilute  the  solutions  iroth  like  a  soap  solu- 
tion. It  has  the  composition  expressed  in  the  formula  CigHaoOio,  but  con- 
tains also  2.4  per  cent,  ash,  consisting  of  the  carbonates  of  magnesium, 
calcium,  and  potassium.  Experiments  lead  the  author  to  conclude  that 
the  constitution  is  expressed  in  the  formula  G19H25  (011)50203.  (Liebig's 
Annaleny  ooxvni,  231.) 

A  New  Source  of  Mannite. — ^L.  Lindet  has  found  this  sugar  quite 
abundant  in  the  pineapple  of  Brazil,  amounting,  he  claims,  to  1  per  cent 
of  the  fresh  firuit.  The  mannite  is  extracted  from  the  fermented  pulp  by 
neutralization  with  sodium  carbonate  and  evapoaUon  to  the  consist- 
ence of  molasses.  On  cooling  small  needle-shaped  crystals,  having  a 
slightly  sweet  taste,  are  obtained;  purified  by  solution  in  boiling  al- 
cohol they  give  the  true  characters  of  mannite.  He  intends  to  pros- 
ecute the  study  with  a  view  to  ascertaining  whether  the  mannite  was 
formed  during  the  fermentation  or  whether  it  exists  already  formed  in 
the  fruit  itself.    {Bull,  soc.  chem.y  XL,  65.) 

Saccharone  and  Saccharins, — By  the  action  of  calcium  hydrate  on  dex- 
trose and  on  levulose  P^ligot  obtained  in  1880  a  body  having  great  sta- 
bility and  crystallizing  with  facility,  which  he  called  saccharine.  Hein- 
rich  Kiliani,  by  acting  on  this  body  with  concentrated  nitric  acid,  has 
obtained  a  new  substance,  which  he  names  saccharone,  and  which  is 
both  a  lactone  and  a  monobasic  acid.  Consequently  both  saccharone 
potassium  O6H7OK  and  saccharonateof  potassium  G6H8O7K2  are  obtained 
when  saccharone  is  treated  with  potassium,  the  latter  at  a  boiling  tem- 
perature. By  the  action  of  hydriodic  acid  on  saccharone,  saccharinic 
acid,  a  dibasic  acid  is  obtained,  having  the  formula  GeHuOe.  (Liebig's 
Annalenj  ooxviii,  361.) 

Borneol  from  Camphor, — ^Professors  C.  Loring  Jackson  and  A.  B. 
Meuke  recommend  the  following  process  for  preparing  borneol  from 
camphor  on  account  of  its  simplicity,  rapidity,  and  economy.  The  cam- 
phor is  dissolved  in  about  ten  times  its  weight  of  common  alcohol,  and 
an  excess  of  sodium  is  added  in  pieces  of  somewhat  less  than  a  gram  at 
a  time.  By  working  with  quantities  not  over  ten  grams  the  action  can 
be  carried  on  in  an  open  flask  without  cooling.  As  soon  as  all  the 
sodium  has  disappeared,  part  of  the  alcohol  is  distilled  off  and  water 
added,  which  precipitates  crude  borneol.  This  is  &eed  from  sodium 
hydroxide  by  washing  with  water,  and  crystallized  from  hota  IcohoL 
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Borneol  melts  at  197^ ;  10  grains  of  camphor  yield  9.5  grams  of  borneol 
being  94  -per  cent,  of  the  theory.    (Am.  Chem.  Joiem.,  v,  270.) 

Research^  an  Atropine. — In  1863,  Elrant  decomposed  atropine  by  a 
boiling  barium  hydrate  solntion  into  atropic  acid  GgHsOa,  and  tropine 
C8H17NO2;  the  formula  for  the  latter  base  was  corrected  by  Lossen,  who 
found  CsHisNO,  and  showed  that  atropic  acid  was  only  a  secondary  pro- 
duct of  the  decomposition,  the  primary  being  tropic  acid  C9H10O3. 
Ladenburg  in  late  researches  has  aii'ected  the  synthesis  of  atropine  by 
the  dehydration  of  tropate  of  tropine.  The  best  results  were  obtained 
by  the  action  of  dilute  hydrochloric  acid.  The  identity  of  the  artifi- 
cial atropine  with  that  extracted  from  atropa  belladonna  was  fully  estab- 
lished by  chemical  and  physiological  exx>eriments.  Tropate  of  tropine 
exerts  no  action  whatever  on  the  eye,  even  in  a  10  per  cent,  solution. 
(Liebig's  Annalen,  GGXvn,  74.) 

The  Oxidation  of  Substitution  Products  of  the  Aromatic  Hydrocarbons. — 
Dr.  Ira  Bemsen  is  pursuing  his  investigations  grouped  under  the  above 
title,  and  publishes  two  additional  contributions  on  the  oxidation  of 
betacymenesnlphamide  and  of  paradipropylbenzenesulphamide  in  which 
he  has  been  assisted  by  Mr.  W.  G.  Day  and  Dr.  E.  H.  Keiser,  respect- 
ively. 

By  treating  betacymenesnlphamide  with  potassium  pyrochromateand 
sulphuric  acid  a  body  was  obtained  which  proved  to  be  sulphamine- 
parapropylbenzoic  acid  having  the  formula — 

CeHg  \  SOjKHa  (o) 
(  CO2H  (p) 

Under  similar  treatment  paradipropylbenzenesulphamide  yielded  as 
a  principal  product  alphasulphaminepropyllbenzoic  acid,  the  formation 
of  which  under  the  conditions  given  proves  that  the  sulphamide  group 
exerts  a  partial  protective  action  upon  one  of  the  propyl  groups.  The 
protection,  however,  is  not  perfect,  because  sulpho-terephthalic  acid  is 
formed  at  the  same  time.  These  results  are  in  perfect  harmony  with 
the  views  advanced  some  time  ago  by  Dr.  Bemsen  as  to  the  law  of  pro- 
tection.   {Am.  Chem.  Joum.j  v,  p.  149.) 

Synthesis  of  Salicin. — ^Prof.  Arthur  Michael,  of  Tufts  College,  has  the 
honor  of  accomplishing  the  first  synthesis  of  a  glucoside  occurring  in 
nature.  Having  obtained  helicin  synthetically  by  the  action  of  sodium 
salicylaldehyde  on  acetochlorhydrose,  he  submitted  the  helicin  to  the 
action  of  sodium  amalgam,  as  suggested  by  Lisenko,  and  obtained  a 
body  the  properties  and  comx>osition  of  which  agree  perfectly  with 
natural  salicin.    {Am.  Chem.  Joum.^  v,  p.  171.) 

A  new  Synthesis  o/Ant^rocene.— With  the  expectation  of  obtaining  an 
isomeric  tetraphenylethane,  Anchiltz  and  Eltzbacker  examined  the  ac- 
tion of  aluminium  chloride  upon  a  benzene  solution  of  acetylene  tetra- 
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bromide.  The  reBolting  hydrocarbon  was  easily  isolated  and  proved  to 
be  anthracene.  This  synthesis  establishes  the  fact  that  the  middle 
carbon  atoms  in  anthracene  are  directly  united,  a  supposition  generally 
held  but  not  previously  determined  by  experiment.  The  formula  of 
anthracene  is  accordingly  represented  thus : 

OH 
O6H4  ^         I         ^  G6H4. 


<iy 


{Ber.  d.  chem.  Oes.^  xvi,  623.) 

Pyridine  and  QuinoUnc  Basiss. — The  close  connection  which  has  been 
established  between  several  important  alkaloids  and  the  derivatives  of 
pyridine  and  quinoline  is  being  confirmed  by  numerous  researches.  All 
the  evidence  accumulated  thus  far  is  in  harmony  with  the  view  that 
many  of  the  important  alkaloids  are  derivatives  of  pyridine,  a  constitu- 
ent of  bone-oil  and  of  coal-tar,  which,  moreover,  has  been  obtained  by 
the  dry  distillation  of  nicotine.  The  relation  between  these  alkaloids 
and  pyridine  is  somewhat  analogous  to  that  between  the  aromatic  com- 
pounds and  benzene.  According  to  Komer  pyridine  is  benzene  in 
which  one  of  the  six  OH  groups  is  replaced  by  N,  and  this  view  has 
recently  found  additional  support. 

The  investigations  of  Konigs,  Skranp,  and  others  go  to  establish  a 
close  connection  between  quinoline  (and  its  homologues  lepidine,  dispo- 
line,  and  tetrahiroline)  and  such  alkaloids  as  quinine,  cinchonine,  and 
their  isomers.    (E.  H.  K.  in  Am,  Chem.  Journ,^  V,  60.) 

Constituents  of  the  Petroleum  of  Galicia. — According  to  Lachowicz,  the 
petroleum  of  Galicia  contains  a  large  number  of  hydrocarbons  of  the 
marsh-gas  series,  isopentane,  normal  pentane,  hexane,  both  normal  and 
secondary,  and  heptane,  together  with  several  of  the  aromatic  series, 
benzene  (benzol)  toluol,  isoxylol  mesitylene,  and  the  so-called  Yreden^s 
hydrocarbons.  Members  of  the  ethylene  series  are  entirely  wanting. 
(Liebig's  Annalen^  coxx,  168.) 

Products  of  the  Dry  DistiUation  of  Wood  at  low  Temperatures, — Prot 
G.  F.  Mabery  has  examined  the  more  volatile  products  of  the  dry  dis- 
tillation of  wood  in  the  manufacture  of  acetic  acid.  The  greater  part  of 
the  product  consists  of  methyl  alcohol  and  methyl  acetate;  besides 
these  are  found  acetic  aldehyde,  acetic  acid,  acetone,  acetal,  dimethyl- 
acetal,  methylethylketone,  and  allyl  alcohol,  together  with  traces  of  the 
higher  ketones.  A  new  constituent  is  methyl  formiate.  The  higher 
boiling  oils  contained  furfurol,  and  by  the  action  of  alkalies  upon  it  a 
small  quantity  of  pyrozanthin.  The  proportion  of  acetone  was  small 
{Am.  Chem.  Journ,^  v,  256.) 

The  Constituents  of  Ozokerite. — Ozokerite  from  the  island  Tscheleken, 
in  the  Oaspian  Sea,  has  been  examined  by  F.  Beilstein  and  E.  Wiegand. 
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The  raw  material  formed  a' brownish-black,  sticky  mass,  almost  wholly 
soluble  in  boiling  benzine.  On  adding  alcohol  to  the  filtered  solution 
most  of  the  paraffine  precipitates  and  the  oils  remain  in  solution.  By 
treating  the  powdered  ozokerite  with  ether  nearly  all  the  oily  matters 
and  coloring  matters  are  removed  from  the  paraffine,  and  this  may  be 
further  purified  by  solution  in  benzine,  boiling  with  animal  charcoal 
and  precipitation  by  alcohol.  By  repeating  this  process,  shining  white 
crystals,  having  a  definite  melting  point,  were  obtained,  which  the 
authors  name  Lekene,  from  the  island  above  referred  to.  Lekene  has  the 
following  properties :  Melting  point,  79^;  sp.  gr.,  0.93917.  Soluble  in 
124.3  parts  of  benzine  at  15^,  1334.8  parts  of  chloroform  at  16o,  9534 
parts  of  alcohol  at  16^,  arid  15257  parts  of  absolute  acetic  ether  at  16^ 
G.  It  distills  unaltered  in  vacuo,  and  hence  may  be  obtained  by  this 
process  on  a  commercial  scale.  Nitric  acid  diluted  with  two  volumes 
of  water  scarcely  attacks  lekene  at  all;  fuming  sulphuric  acid  converts 
it  quickly  into  a  black,  pulverulent  mass.  The  analysis  made  gave  fol- 
lowing figures :  0=85.23  per  cent.,  H=14.72  per  cent.  It  does  not  ap- 
pear whether  lekene  belongs  to  the  series  On  Hjn,  or  On  H2n+2.  The  oil 
extracted  by  ether  from  the  ozokerite  was  purified  by  distillation  in 
vacuo  and  gave  86.13  per  cent.  0.  and  13.70  per  cent.  H.  Its  sp.  gr.= 
0.8450  at  I8.50     {Ber.  d.  chem.  Oes.^  xvi,  1547J. 

Researches  into  the  Nature  of  Resins. — Prof.  Arthur  Michael  has  in- 
stituted an  investigation  into  the  action  of  aldehydes  on  phenols, 
and  arrives  at  the  following  conclusions:  (1)  Mixtures  of  aromatic 
aldehydes  and  phenols  are  converted  by  mere  traces  of  acids,  more  or 
less  rapidly,  according  to  the  acids  used,  into  white  resins;  (2)  the  re- 
sorciU'benzaldehyde  resin  is  converted  by  the  further  action  of  dilute 
acids  into  two  crystalline  compounds,  one  of  which  is  isomeric  with  the 
resin  when  the  latter  is  dried  at  lOOo  0. ;  (3)  fixed  alkalies  and  potas- 
sium carbonate  convert  a  mixture  of  resorcin  and  benzoic  aldehyde  into 
a  resin ;  (4)  the  properties  of  the  crystalline  compound  O36H30O4  resem- 
ble those  of  the  so-called  crystallizable  resins.  From  its  alkaline  solu- 
tion it  is  precipitated  by  acids  in  the  form  of  a  resin,  which  separates 
in  form  of  the  original  crystals  from  the  alcoholic  solution ;  (5)  the 
above  results  make  it  extremely  probable  that  tlie  formation  of  at  least 
some  of  the  resins  in  the  vegetable  world  is  due  to  aldehydes  and  phe- 
nols coming  in  contact  with  the  contents  of  the  cells,  as  both  of  these 
classes  of  compounds  are  undoubtedly  among  the  products  formed  in 
plant-life.    {Am.  Chem.  Joum.j  v,  338.) 

Coniferinj  the  source  of  vanillin,  has  been  found  by  Edmund  O.  von 
Lippmann  to  exist  in  the  woody  fiber  of  the  sugar-beet.  It  is  believed 
that  the  coniferin  does  not  exist  to  any  great  amount  ready  formed  in 
the  woody  fiber,  but  that  it  is  produced  by  the  decomposition  of  lignin 
in  the  process  of  extraction.  Whether  or  not  the  sugar-beet  will  ever 
become  a  commercial  source  of  vanillin  has  not  been  determined.  (£er. 
d.  chem.  Oes.j  xvi,  44.) 
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NOTES. 

A  aimple  and  convenient  apparatus  for  rapid  gas  analysis  has  been 
devised  and  described  by  Arthur  H.  Elliott.  By  its  aid  a  complete  gas 
analysis  can  be  made  in  less  than  one  hour.  For  details  and  figure  of 
the  apparatus  we  refer  to  Annals  of  the  New  York  Academy  of  Sciences, 
Vol.  II,  No.  12,  1883. 

Carbon  monoxide  is  conveniently  prepared,  according  to  E.  Noack,  by 
passing  carbon  dioxide  over  zinc  dust  heated  in  a  glass  tube  below  a  red 
heat.    In  one  hour  13  liters  of  COj  yielded  11  liters  of  CO. 

Dr.  W.  Spring  continues  his  researches  on  the  formation  of  chemical 
compounds  by  great  pressure.  He  has  prepared,  und^r  pressure  of  6,500 
atmospheres,  compounds  of  arsenic  with  zinc,  lead,  copper,  tin,  and  sil- 
ver direct  from  mixtures  of  the  constituents.  Also  many  metallic  sul- 
phides in  like  manner. 

The  composition  of  bleaching-powder  has  again  been  investigated  by 
Lunge  and  Naef,  who  find  that  calcium  chloride  is  decomposed  at  ordi- 
nary temperatures  by  hypochlorous  acid,  with  the  production  of  CaOCls 
and  OI2.  These  chemists  hold  to  the  formula  CI  —  Ca  —  OCl,  first  pro- 
posed by  Odling,  as  the  most  correct.    {Ber.  d,  chem.  Oes.y  xvi,  840.) 

Water  is  decomposed  by  both  sulphur  and  arsenic,  according  to  G.  Z. 
Gross  and  A.  F.  Higgin,  yielding  both  the  oxygen  and  hydrogen  com- 
pounds of  the  elements. 

Dr.  J.  Lawrence  Smith  gives  in  the  American  Chemical  Journal.,  y,  p. 
44,  details  of  his  method  of  decomposing  and  analyzing  samarskite.  The 
powdered  and  dried  mineral  is  decomposed  by  fluorhydric  acid  and  the 
insoluble  portion  treated  with  concentrated  sulphuric  acid  and  the  con- 
tained earths  converted  into  oxalates,  which  are  then  submitted  to 
careful  analysis. 

Samarium,  discovered  in  1878  in  samarskite  by  Lecoq  de  Boisbaudran, 
has  been  carefully  studied  by  P.  T.  Cleve,  of  TJpsala.  He  obtained  the 
pure  oxide,  Sm^  O3  and  several  salts,  including  the  chloride,  Sm  CI3. 6  H3O, 
chloroplatinate,  nitrate,  Sm  (N03)3. 6  H2O,  acetate,  oxalate,  and  sulphate, 
Sm2  (804)3. 8  H2O.  The  salts  in  general  agree  closely  in  composition  with 
the  didymium  salts,  but  are  distinguished  by  a  i)eculiar  spectrum  com- 
posed of  several  bands,  four  in  the  blue  part  being  characteristic.  {J. 
Ckem.  80C.J  1883,  362.) 

The  emission  spectra  of  scandium,  ytterbium,  and  erbium  have  been 
examined  by  Th.  Thal&n.  Scandium  presents  a  notable  spectrum,  hav- 
ing many  lines  of  medium  intensity  in  the  orange  and  the  indigo,  and 
very  fine  brilliant  lines, forming  several  groups,  in  the  yellow,  green,  and 
blue  portions. 

Pure  nickel,  capable  of  being  wrought,  rolled,  and  hammered,  is  now 
made  by  Mr.  Joseph  Wharton  at  Camden.  A  small  quantity  of  magne- 
sium added  to  metal  greatly  aids  in  the  refining  and  improves  its  quality. 
Mermet  recommends  the  use  of  nickel  crucibles  in  place  of  silver  in 
cbemical  manipulations,  being  much  cheaper  and  less  easily  fiised. 
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Notes  on  the  Literature  of  Explosives. — Under  this  title  Prof.  Oharles  B. 
Monroe,  of  the  United  StatesNaval  Academy,  is  publishing  a  seriespf 
papers  giving  a  compendium  of  discoveries  in  the  field  mentioned.  The 
articles  appear  in  the  Proceedings  United  States  Naval  Institnte,  Nos. 
20,  21,  22,  24,  and  27  et  seq. 

A  white  modification  of  phosphorus  has  been  described  by  Drs.  Ira 
Bemsen  and  E.  H.  Reiser.  It  is  obtained  by  distilling  ordinaigr  phos- 
phorus in  hydrogen  and  collecting  the  element  in  ice-cold  water.  This 
white  phosphorus  is  light  and  plastic,  is  soluble  in  carbon  disulphide, 
and  melts  at  the  same  point  as  ordinary  phosphorus.  It  bears  the  same 
relation  to  ordinary  phosphorus  as  "  flowers  of  sulphur '^  to  *'  roll  brim- 
stone.'' 

The  conduct  of  moist  phosphorus  and  air  towards  carbon  monoxide 
has  been  again  most  carefully  examined  by  Ira  Bemsen,  assisted  by 
E.  H.  Eeiser,  and,  contrary  to  the  views  of  Leeds,  negative  results  are 
reported.  The  small  amount  of  carbon  dioxide  obtained  by  Leeds  is 
ascribed  to  oxidation  of  the  carbon  in  the  phosphorus,  the  presence  of 
which  was  not,  however,  demonstrated  by  the  author.  (Am.  Chem,  «7.,  v, 
424.) 

According  to  the  latest  returns  published  by  the  Italian  Government, 
the  average  annual  production  of  sulphur  in  Sicily  and  Italy  during 
the  five  years  1875-1879,  inclusive,  was  282,000  tons,  of  which  216,000 
tons  were  exported.  Delivered  at  Marseilles  the  sulphur  sells  at  about 
$25  per  ton.    {Chem,  News^  xlvii,  88.) 

Cadmium  iodide  has  been  studied  by  Prof.  F.  W.  Clarke,  who  obtained 
evidence  of  the  existence  of  two  allotropic  varieties,  differing  in  specific 
gravity  by  about  a  unit.  The  higher  or  normal  salt  is  white,  and  un- 
dergoes HP  perceptible  change  when  heated  below  250° ;  the  lower  salt 
is  brownish,  and  loses  weight  at  40^. 

The  use  of  mercury  thermometers,  and  especially  the  determination 
of  melting  point  and  boiling  point,  is  the  subject  of  an  exhaustive  re- 
search by  Prof.  J.  M.  Crafts,  who  points  out  that  the  defects  in  the  pro- 
cesses of  graduating  these  instruments,  as  usually  conducted,  can  be 
remedied  by  means  easily  within  the  reach  of  a  careful  mechanic. 

Thiophene  is  a  new  substance,  C4H4S,  discovered  by  Victor  Meyer  in 
benzene  (benzol)  from  coal  tar,  and  which  is  marked  by  its  containing 
sulphur  in  its  composition.  It  forms  a  light,  limpid,  mobile  oil,  boiling 
at  about  84^,  and  remaining  liquid  when  subjected  to  the  cold  of  a 
mixture  of  ice  and  salt.  Pure  coal-tar  benzene  contains  about  0.5  per 
cent,  of  thiophene.    {Ber,  d.  chem.  Oes.y  xvi,  1465.) 

The  Ethyl  Derivatives  of  Anhydro-benzdiamido-benzine  have  been 
treated  in  a  paper  by  Prof.  James  Lewis  Howe,  of  the  Central  Univer- 
sity, Richmond,  Ky.,  and  published  in  the  Am.  Chem.  J.,  v,  418. 

Arabic  acid  has  been  prepared  in  a  pure  state  and  carefully  studied 
by  C.  O'Sullivan,  who  assigns  to  it  the  formula  C89HH2O74. 

Cryptidin  has  been  synthetically  made  by  Dr.  Alberts.  Leeds.  It  has 
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the  formula  CuHuN.  The  same  chemist  describes  .CBnanthohmilin, 
(BDantholxylidin,  and  (Bnantholuaphtylamin,  bodies  haviiig  agreeable 
etherial  odors,  and  yield  amorphous  sublimates  with  partial  decompo- 
sition.— (Ber.  d,  chem,  Oes,^  xvi,  287  and  289.) 

Silicon  ethers  of  phenol,  according  to  A.  Martini  and  A.  Weber,  are 
easily  prepared  by  heating  the  phenols  with  silicium  tetrachloride. 
Tetraphenylsilicate  and  tetraparakresylsilicate  are  described  by  them. 
(Ber.  d,  chem,  Oes.,  xvi,  1252.) 

The  Liebig  memorial  was  unveiled  at  Munich,  August  6,  1883. 
Prof.  A.  W.  Hofmann  made  the  principal  address  on  the  occasion,  re- 
viewing the  influence  of  Liebig's  discoveries  in  chemistry.  A  few 
months  after  the  ceremony,  the  white  marble  statue  of  Liebig  was 
wantonly  injured  by  some  black  liquid  which  was  thrown  over  the  head 
and  left  shoulder.  It  was  feared  that  the  statue  was  permanently  in- 
jured, for  the  black  substance  had  penetrated  the  pores  of  the  marble. 
Later  advices  show  that  the  liquid  used  was  nitrate  of  silver.  One 
thousand  marks  reward  were  offered  for  the  perpetrator.  In  December 
the  stains  were  successfully  removed. 

Frederick  Wohler  is  fitly  honored  in  the  Berichte  der  deuisehen  chemi- 
schen  Oesellschaft  by  a  long  biography  and  bibliography  prepared  by 
Prof.  A.  W.  Hofmann.  Wohler's  contributions  to  chemical  literature 
number  280.  The  paper  is  accompanied  by  a  portrait  and  a  fac-simile 
letter. 

Honors  to  cm  American  chemiBt-^Th^  German  Chemical  Society  of 
Berlin  has  on  its  rolls  the  following  sixteen  honorary  members,  repre- 
senting, as  will  be  seen,  a  variety  of  nationalities :  B.  Bunsen  of  Hei- 
delberg, J.  Dumas  of  Paris,  H.  Kopp  of  Heidelberg,  S.  Ganuizzaro  of 
Bome,  E.  Frankland  of  England,  E.  Fresenius  of  Wiesbaden,^.  S.  Stas 
of  Brussels,  A.  Williamson  of  London,  A.  Wurtz  of  Paris,  G.  Earchhoff 
of  Berlin,  H.  E.  Boscoe  of  Manchester,  G.  von  Marignac  of  Geneva,  F. 
Abel  of  Woolwich,  A.  Butlerow  of  St.  Petersburg,  Warren  de  la  Eue 
of  London,  and  Q.  Sella  of  Bome.  The  society  in  1883  honored  itself 
and  recognized  the  claims  of  the  United  States  by  adding  to  this  dis- 
tinguished company  Dr.  Wolcott  Gibbs,  professor  of  chemistry  in  Har- 
vard University,  who  confessedly  stands  in  the  foremost  rank  of  scien- 
tific investigators. 
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for  chemical  students.    London,  1883.    8vo. 

Wroblewski,  S.  yon,  und  Olszewski.  Ueber  die  Yerfltissigung  des 
Sauerstoffes  und  die  Erstarrung  des  SchwefelkohlenstofTes  and  Al- 
cohols.   Wien,  1883. 

WuRTZ,  Adolphe.  Dictionnaire  de  chimie  pure  et  appliqu^  Sap- 
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WuRTZ,  Adolphe.  Lemons  616mentaires  de  chimie  modeme.  5  edition. 
Paris,  1883. 

Zaengerle,  M.  Grundriss  der  Chemie  und  Mineralogie.  Nach  den 
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NEOROLO0Y  OF  CHEMISTS,  1883. 

Dr.  J.  Lawrenoe  Smith,  of  Louisville,  Ey.,  died  October  12, 1883. 
Dr.  Smith  was  born  near  Charleston,  S.  C,  December  16, 1818;  was 
'graduated  from  the  University  of  Virginia,  and  from  the  medical  de- 
partment of  the  University  of  South  Carolina.  In  early  life  he  followed 
the  profession  of  civil  engineer,  but  afterward  turned  his  attention  to 
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chemistry  and  mineralogy,  making  also  a  specialty  of  meteorites,  lie 
was  the  inventor  of  the  inverted  microscope,  so  useful  in  the  study  of 
chemical  reactions.  In  1851  he  was  elected  professor  of  chemistry  in 
the  University  of  Virginia,  and  later  to  the  same  chair  in  the  Medical 
College  at  Louisville,  Ky.  Daring  his  later  years  he  was  the  chemist 
and  saperintendent  of  the  Louisville  Gas  Works. 

Dr.  Smith's  original  contributions  to  chemistry  and  mineralogy  are 
numerous  and  important;  with  the  smaller  papers  they  aggregate 
nearly  one  hundred.  He  published  bis  collected  researches  in  1873  in 
an  8vo  volume  of  400  pages.  These  embrace  several  papers  on  emery, 
of  both  Chester,  Mass.,  and  of  Asia  Minor ;  several  memoirs  on  meteor- 
ites, describing  more  than  twenty-five  dififerent  specimens,  and  vain- 
jible  papers  on  analytical  methods  with  which  his  name  will  always 
t>e  associated.  Dr.  Smith  was  a  member  of  many  learned  societies,  and 
xeceived  high  honors  from  several  European  Governments. 

Dr.  Leonard  D.  Gale  died  in  Washington,  D.  C,  October  22,  in 
Lis  eightyfonrth  year.  Dr.  Gale  was  a  chemist  and  physicist  and 
aided  Prof.  S.  F.  B.  Morse  in  his  early  experiments  in  telegraphy. 

Charles  Herbert  Hutchinson,  a  pharmacentical  chemist,  died 
in  London  in  April,  aged  24.  He  published  several  original  researches, 
sind  at  the  time  of  his  death  was  assistant  to  Professor  Armstrong  at 
tbe  London  Institution. 

Pbter  Spence,  born  at  Brechin,  Scotland,  in  1806,  died  at  Old 
Traflfopd  July  6,  1883.  He  founded  the  Pendleton  Alum  Works,  near 
IManchester,  which  were  the  largest  in  the  world,  being  capable  of 
producing  200  tons  of  alum  per  week.  Mr.  Spence  took  out  fifty  to 
sixty  patents,  nearly  all  for  improvements  in  chemical  processes.  He 
was  accounted  one  of  the  best  practical  chemists  of  the  day,  obtaining 
ithis  distinction  by  hard  work  in  the  laboratory. 

Dr.  James  Young,  the  distinguished  industrial  chemist  of  Scotland, 
<died  near  Glasgow,  May  14, 1883,  in  his  seventy-first  year.  His  name 
lias  long  been  identified  with  the  paraffin  industry,  in  which  he  amassed 
^eat  wealth. 

John  Elliott  Howard,  a  well-known  chemist  of  London,  died  in 
2^ovember,  aged  seventy-six  years. 

Dr.  Arthur  F.  Taylor,  professor  of  chemistry  in  the  Case  School 
of  Applied  Science,  Cleveland,  Ohio,  died  suddenly  in  New  Tork  City, 
June  28,  aged  thirty-two  years.  Dr.  Taylor  was  bom  in  Andover, 
Mass.,  December  10,  1853,  was  graduated  at  Dartmouth  in  1874,  and 
at  th )  University  of  Gottengen  two  years  later.  He  took  an  active 
part  in  the  organization  of  the  Case  School  of  Applied  Sciences,  and 
his  early  death  removed  therefrom  a  man  of  bright  promise. 

Dr.  Earl  Ludwig  Keimer,  an  industrial  chemist  of  Prussia,  died 
January  16,  1883.  Reimer  was  born  December  25,  1845,  in  Leipzig. 
In  1875  he  made  the  neat  discovery  that  salicylaldehyde  results  from 
the  action  of  chloroform  on  phenol  in  the  presence  of  alkalies. 
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Prof.  WiLHELM  Weith,  of  Zorich,  who  died  November  29, 1881,  is 
honored  with  a  fall  obitaary  and  portrait  in  the  Beriohte  der  deutschen 
okemischen  OeaeUsehaft  for  1882.  Weith  was  bom  at  Hombarg  May  9, 
1846. 

Prof.  YiNZENZ  Eletzinsky  died  March  18, 1882.  He  was  bom  July 
16, 1826,  in  Gntenbrnnn,  Lower  Austria.  A  full  notice  of  his  life  and 
labors  is  published  in  the  Beriohte  der  dewtechen  ehemisehen  OeeelUolutft 
for  1882. 
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MINERALOGY. 


By  Prof.  Edwabd  S.  Dana, 

Tale  College,  New  Haven^  Omn, 


OBNEBAL  WOBES  ON  MJNEBALOOY. 

The  most  important  contribution  of  the  year  1883  to  mineralogical  bib- 
liography is  the  work  of  Prof.  Antonio  D'Achiardi,  of  Pisa,  upon  the 
metals,  their  ores  and  ore-deposits.  This  work  differs  from  the  earlier 
pnblication  of  the  same  anthor  (on  the  Mineralogy  of  Tuscany,  1872 
-^73),  in  that  its  object  is  mainly  technical,  and  yet  the  amount  of  mate- 
rial brought  together  is  so  large  and  the  manner  of  handling  the  subject 
so  masterly  that  it  is  of  no  less  value  to  the  mineralogical  student 
than  to  the  mining  engineer.  The  work  is  contained  in  two  volumes 
•Aggregating  more  than  a  thousand  pages.  The  author  takes  up  the  im- 
portant metals,  as  gold,  silver,  copper,  and  so  on,  in  detail,  but  includes 
in  the  discussion  nearly  all  the  elements,  even  the  rarest  of  them,  as 
gallium,  samarium,  &c.  Under 'each  head  a  description  is  given  of  the 
important  minerals  furnishing  the  element  in  question,  then  of  their 
ore-deposits,  and  with  this  is  coupled  a  valuable  discussion  of  the 
methods  of  deposition,  the  formation  of  mineral  veins,  and  similar  mat- 
ters, in  regard  to  the  latter  subject,  it  may  be  noted  that  the  author 
is  in  general  inclined  to  look  for  the  sourc^  of  the  metals  to  the 
depths  from  which  the  eruptive  rocks,  which  so  often  occur  with  the  ore- 
deposits,  have  been  derived ;  he  favors  the  view,  further,  that  in  the 
majority  of  cases  the  ores  have  reached  the  vein  by  hydroplutonic  pro- 
cesses in  connection  with  eruptions,  and  as  compounds  with  sulphur, 
antimony,  or  arsenic. 

The  Lehrbuch  der  Mineralogie^  by  Tschermak,  has  been  completed  dur- 
ing the  past  year,  and  forms,  perhaps,  the  best  general  text-book  in  the 
German  language.  The  physical  portion  of  the  subject  is  presented 
with  much  clearness,  but  the  description  of  many  of  the  most  important 
species  is  meager  and  unsatisfactory,  even  for  the  class  of  students  for 
which  the  book  was  especially  prepared.  A  valuable  general  work 
on  mineralogy  by  A.  de  Lapparent  has  also  appeared.  It  is  divided 
into  three  parts,  of  which  the  first  is  devoted  to  Geometrical  Crystallo- 
graphy, the  second  to  Physical  Crystallography,  and  the  third  to  the 
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Description  of  Species.  The  method  of  classification  of  species  is  novel, 
the  part  which  each  species  plays  in  the  formation  of  the  earth's  crust 
being  the  determining  x>oint.  Thus  four  classes  are  recognized:  (1) 
Silicates  or  elements  of  the  fundamental  rocks;  (2)  Elements  of  min- 
eral veins;  (3)  Metallic  minerals;  (4)  Combustible  minerals.  The 
book  is  intended  particularly  for  the  use  of  geologists,  as  will  be  in- 
ferred from  the  system  of  arrangement  of  species  adopted. 

Professor  Heddle,  of  St.  Andrew's,  Scotland,  has  published  in  the  16th 
volume  of  the  Encyclopedia  Britannica  a  chapter  on  mineralogy,  which 
covers  nearly  one  hundred  quarto  pages,  and  which  deserves  to  be  rec- 
cognized  as  an  addition  to  the  list  of  general  treatises  ui>on  the  science. 
The  author  covers  more  or  less  completely  all  the  departments  of  hi» 
subject,  giving  a  large  nnmber  of  illustrations.  The  description  of 
species  is,  on  the  whole,  more  complete  than  could  have  been  expected, 
considering  the  obvious  limitations  to  which  the  author  was  subjected. 

A  new  and  enlarged  edition  of  Dana's  Text-book  of  Mineralogy  has- 
been  published.  This  includes  several  new  chapters  upon  improved 
instraments  for  crystallographic  and  optical  study,  upon  new  methoda 
employed  in  determining  the  physical  characters  of  minerals,  as,  for 
example,  the  Specific  gravity  and  so  on,  and  also  a  chapter  containing^ 
brief  descriptions  of  new  species,  and  new  points  in  regard  to  old 
species.  A  second  appendix  has  been  issued  to  the  third  edition  of  the 
Mineralogy  of  Chiliy  by  I.  Domeyko,  which  contains  some  new  matter, 
chiefly  of  local  interest.  Of  local  character,  also,  is  the  second  edition 
of  the  Minerals  of  New  South  Wales j  by  Liversidge. 

Under  the  auspices  of  the  United  States  Geological  Survey,  Mr. 
Albert  Williams,  jr.,  has  prepared  a  volume  of  much  importance,  enti- 
tled Mineral  Resources  of  the  United  States.  The  design  of  the  work  is 
chiefly  technical.  It  is  divided  into  two  parts:  the  first  contains  state- 
ments and  statistics  in  regard  to  the  occurrence  and  production  of  the 
more  important  mineral  products,  snch  as  iron,  copper,  lead,  zinc,  &Cy, 
also  coal  and  petroleum ;  still  farther,  building-stones,  bricks,  days^ 
fertilizers,  salt,  borax,  sulphur,  &c.  Chapters  of  considerable  length 
are  devoted  to  the  more  imi>ortant  of  these,  which  have  been  prepared 
in  most  cases  by  specialists,  whose  past  experience  has  given  them  nn- 
usnal facilities  for  acquiring  the  kind  of  information  called  for.  The  sec- 
ond part  of  the  volume  contains  statistics  arranged  in  tabular  form 
for  each  State,  giving  the  scientific  and  popular  names  of  the  varioas 
ores,  minerals,  &c.,  which  are  now  mined,  and,  in  a  second  table,  those 
which  are  known  to  occur,  but  which  are  not  mined  at  present,  with^ 
in  each  case,  a  general  statement  of  the  localities.  These  tables  have 
been  prepared  very  rapidly,  and  hence  are  professedly  incomplete;  bat 
the  design  is  to  revise  and  enlarge  them  as  additional  material  is  ool> 
lected. 

Although  not  strictly  devoted  to  mineralogy,  a  new  work  nodertaken 
by  Tschermak  deserves  to  be  mentioned.    It  is  to  be  devoted  to  the 
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description  of  the  microscopic  constitution  of  meteorites,  and  will  consist 
largely  of  photographic  illustrations,  together  with  such  descnptiona 
and  explanations  in  the  text  as  the  subject  calls  for.  The  preparation  of 
the  illustrated  plates  has  been  intrusted  to  J.  Grimm,  of  Offenburg^ 
who  has  carried  through  in  so  admirable  a  manner  the  work  of  Gobeu 
devoted  to  the  illustration  of  the  microscopic  structure  of  minerals. 
One  part  of  this  work  on  meteorites  has  appeared,  and  the  remainder 
will  be  looked  for  with  interest.  It  promises  to  supply  along-felt  ueed^ 
that  of  a  general  work  which  shall  present,  in  systematic  form,  for 
the  benefit  of  the  many  interested  in  the  subject,  the  large  amount  of  in- 
formation which  the  microscopic  study  of  meteorites  has  led  to« 

OBYSTALLOaEAPHY  AND  PHYSICAL  MIKEBALOOY^ 

A  very  large  number  of  articles  have  been  published  devoted  to  a  de^ 
scription  of  the  crystalline  form  of  minerals,  but  most  of  them  are  of 
too  limited  interest  to  require  notice  here.  Attention  will  be  called  only 
to  a  few  of  more  general  character.  The  species  of  the  feldspar  group 
have  been  the  objects  of  much  study  both  with  reference  to  tbeir  crys- 
talline form  and  their  optical  properties.  Klockmann,  for  example 
{ZeiUch.  Kryst.j  VI,  493),  has  studied  the  various  kinds  of  twin-crystal» 
of  orthoclase  which  occur  in  the  granitite  of  the  Biesengebirge,  with  the 
result  of  adding  materially  to  our  knowledge  of  this  already  complex: 
subject.  Forstner  {Zeitsoh.  KrysLj  vin,  125,  also,  i,  647)  has  devoted 
himself  to  the  feldspars  which  occur  in  the  volcanic  rocks  of  the  island 
Fantelleria.  He  has  proved,  in  the  first  place,  the  existence  there  of  a. 
sodaorthoclase^  monoclinic  in  crystallization  and  near  albite  in  angle.. 
The  composition  corresponds  to  one  molecule  of  orthoclase,  or  potassiunii 
aluminum  silicate,  and  two  molecules  of  an  analogous  sodium-aluminun^ 
silicate.  Other  cases  of  a  sodium-bearing  orthoclase  have  long  beeii: 
known,  but  the  sodium  plays  here  a  more  prominent  part,  and  the 
crystallographic  and  optical  data  given  by  Forstner  are  of  great  valuer 
in  showing  the  relation  of  this  monoclinic  member  of  the  feldspar 
family  to  the  i>otassium-bearing  varieties  of  the  triclinic  feldspars  or 
plagioclase.  Forstner's  investigation  of  the  plagioclase  feldspars  of  tha 
same  locality  is  most  complete,  and  yields  many  interesting  points  whicU 
can  be  only  binted  at  here.  The  interest  connected  with  this  group  of 
feldspars  has  been  much  increased  since  the  general  acceptance  of 
Tschermak's  well-understood  theory  as  to  their  relation  in  composition^ 
and  since  the  optical  investigations  of  Schuster  have  shown  that  ia 
optical  characters  there  is  a  transition  analogous  to  that  in  composition 
from  the  one  extreme  (anorthite)  to  the  other  (albite).  The  feldspars 
examined  by  Forstner  form  a  series  with  little  calcium  and  rich  in  so^- 
dium,  and  hence  approximating  to  albite ;  but  at  the  same  time  the  un- 
usual large  percentage  amount  of  potassium  separates  them  from  the 
ordinary  plagioclase.  The  author  shows,  however,  that  they  can  be  con- 
sidered, in  the  sense  of  the  Tschermak  theory,  as  isomorphous  mixtures 
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of  the  three  known  species  of  plagioclase,  containing  respectively  cal- 
cium, sodium,  and  potassium.  He  shows,  also,  that  there  is  the  same 
sort  of  correspondence  in  optical  characters  as  that  proved  by  Schnster 
for  the  varieties  of  plagioclase  containing  no  potassium. 

A  number  of  other  important  memoirs  on  the  feldspars  can  only  be 
alluded  to  here,  as  those  of  Wiik  on  the  feldspars  of  St.  Gotthard  and 
of  Finnland  {Zeitsck.  Krysty  vn,  76;  vin,  203),  and  of  Beut^U  {Zeitich. 
Kryatj  vm,  351),  on  some  Silesian  feldspars  of  the  potassium -sodium 
type.  More  important  than  these  is  a  new  memoir  by  Des  Cloizeaux 
(BulL  Soc,  Min,  France^  vr,  89),  who  has  contributed  more  to  our  knowl- 
edge of  the  optical  characters  of  the  members  of  the  group  than  any  one 
eLse.  He  has  made  a  new  determination  of  the  angle  of  the  optic  axes, 
the  orientation  of  their  plane,  and  of  their  bisectrices,  and  of  the  dif- 
ferent kinds  of  dispersion  in  a  large  number  of  varieties  of  albite  and 
oligoclase.  As  the  result  of  these,  he  admits  that  the  relations  shown 
b}*  Schuster  exist  in  many  cases,  but  he  finds  numerous  exceptiona, 
and  concludes  that  these  relations  are  not  generally  true  as  claimed  by 
Schuster.  The  same  author  has  also  described  a  soda-orthoclase  from 
the  island  of  Quatre  Bibeiras  (/Md,  vi,  197),  which  is  interesting  be- 
cause it  corresponds  so  closely  to  the  varieties  found  by  Forstner  in 
Pantelleria  as  described  above. 

The  discussion  in  regard  to  the  cause  of  the  so-called  optical  anonui' 
lies  observed  in  many  crystals — alluded  to  at  some  length  in  the  last 
volume  of  this  Beport — has  been  actively  carried  on  during  the  past 
year.  The  most  important  contribution  to  the  subject  is  that  of  Biick- 
ing  {Zeitsck.  KrystjYii^  555)|  who  has  investigated  the  effect  of  a  known 
pressure  upon  doubly  refracting  minerals,  following  out  a  line  of  inves- 
tigation  already  entered  into  by  himself,  Klocke,  and  others.  Experi- 
ments were  made  with  sections  cut  transverse  to  the  optic  axis  of  apatite, 
beryl,  and  tourmaline,  and  one  of  sanidine  transverse  to  the  acute  bisec- 
trix. With  apatite  the  pressure  changed  the  uniaxial  figure,  seen  in 
converging  polarized  light,  into  a  biaxial  figure,  the  axial  angle  appear- 
ing in  the  plane  perpendicular  to  the  pressure,  in  the  case  of  beryl,  the 
section  employed  showed  already  a  biaxial  figure  with  the  angle  in  the 
direction  of  the  pressure;  pressure  diminished  this,  and  as  it  was  in- 
creased an  axial  angle  perpendicular  to  the  direction  of  pressure  arose. 
Besults  similar  to  the  above  were  obtained  with  tourmaline,  though  the 
axial  angle  was  smaller  than  in  the  other  cases,  and  even  a  pressure  of 
100  .pounds  produced  no  change  that  was  permanent.  It  need  hardly 
be  added  that  experiments  such  as  the  above  are  most  conclusive  in 
showing  that  pressure,  as  produced  by  internal  tension,  must  in  many 
cases  be  the  true  explanation  of  the  optical  anomalies. 

Brauns  {Jahrh.  Min.y  1883,  ii.  102)  has  made  another  valuable  contri- 
bution to  the  subject.  He  has  followed  Klocke  in  investigating  alum, 
lead  nitrate,  and  some  other  salts.  His  conclusions  are  that  chemically 
pare  crystals  (of  alum,  &c.,)  are  completely  isotropic,  while  the  anoma- 
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looB  doable  refraction  arises  with  the  admixture  of  an  isomorphous  salt. 
For  example,  pare  crystals  of  potash  alum  were  isotropic,  while  crystals 
formed  of  isomorphoas  mixtures  of  potash-alum  and  ammonia-alum 
showed  a  more  or  less  distinct  double  refraction.  From  this  it  is  argued 
that  the  mixtures  of  unlike  molecules  must  exert  an  influence  upon  each 
other,  causing  in  some  way  not  clearly  made  out  a  sort  of  internal  ten- 
sion. Further  investigations  in  the  same  field  and  on  a  wider  range  of 
isomorphous  compounds  are  much  to  be  desired. 

The  species  boracite  is  one  about  which  much  interest  has  centered 
in  connection  with  this  subject,  and  the  thorough  investigations  of  Elein, 
alluded  to  in  the  Report  for  1882,  had  seemed  to  prove  pretty  clearly 
that  it  was  to  be  referred  back  to  the  isometric  system,  and  its  optical 
characters  designated  as  true  ^^  anomalies"  due  to  molecular  tension. 
The  subject  has  been  further  investigated  by  Mallard  {Bull.  Soc.  Miru 
France^  VI,  122,  IfW),  chiefly  with  reference  to  the  effect  of  heat  upon 
its  optical  properties.  His  results,  as  interpreted  by  £[lein,  go  to  prove 
that  boracite  is  dimorphous,  since  only  at  a  temperature  of  about  30(P 
do  the  sections  become  isotropic.  At  the  elevated  temperature,  then 
the  molecules  satisfy  the  demands  of  isotropism  corresponding  to  an 
isometric  form,  while  at  ordinary  temperatures  the  condition  of  the 
molecules  is  abnormal  and  corresponds  to  their  arrangement,  or  their 
own  symmetry  corresponds  to  an  optically  biaxial  crystal. 

Some  additional  observations  have  been  made  by  Ben-Saude  {BulL 
Soc,  Min., France^  Yi,  260),  whose  investigations  of  analcite  and  pero&- 
kite  are  well  known.  These  relate  to  rock  salt  and  sylvite;  he  finds 
the  probable  cause  of  their  doubly  refracting  character,  as  observed  by 
him,  in  part  by  irregularities  produced  by  rapidity  of  crystallization  and 
in  part  by  a  cause  like  that  suggested  by  Brauns,  as  stated  above. 

Klein  has  published  [Jahrh.  Min.^  1883,  i,  87)  results  of  an  exhaustive 
study  of  garnet,  with  reference  to  its  anomalous  optical  character. 
These  are  of  especial  interest,  because  garnet  is  often  taken  by  the 
French  school  (Mallard,  Bertrand)  as  a  typical  example  of  ^' pseudo- 
symmetry,"  they  explaining  the  optical  character  as  really  belonging  to 
the  mole(;ular  structure  and  the  outward  form  a  complex  twin.  Klein's 
observations  are  most  conclusive  in  showing  that  the  latter  explana- 
tion is  not  the  correct  one;  on  the  contrary,  that  garnet  is  to  be  still 
considered  as  a  true  isometric  species,  and  that  the  anomalous  optical 
characters  are  due  to  secondary  causes.  This  memoir  of  KLein  is  one 
of  the  most  important  that  has  been  devoted  to  this  subject. 

The  memoir  of  Oroth  (Zeitsck.  Kryst^  vii,  375, 457)  upon  the  members 
of  the  cryolite  group  has  been  concluded  (the  first  part  was  alluded  to 
in  the  report  for  1882).  The  same  subject  has  been  written  upon  by 
Des  Gloizeaux  {Bull.  Soc.  Min.  France^  V,  310,  vi,  254)  and  by  Krenuer 
{Berichte  aus  UngarUy  i).  Further,  Cross  and  Hillebrand  {Amer.  Joum. 
8c,j  XXTI,  271)  have  published  an  exhaustive  account  of  the  minerals 
of  this  group  from  the  Pike's  Peak  region,  Colorado.    The  crystallo- 
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graphic,  optical,  and  chemical  relations  of  these  minerals  are  too  intri- 
cate  to  allow  of  their  being  developed  here,  but  it  may  be  said  in 
general  that  the  result  of  the  large  amount  of  work  done  upon  tins  dif- 
ficult group  has  been  to  establish  definitely  the  form  and  composition 
of  most  of  the  members,  so  that,  though  the  conclusions  reached  are  to 
some  extent  contradictory,  we  are  much  nearer  to  a  full  understanding 
of  the  subject  than  was  the  case  a  few  years  since. 

It  has  been  shown  by  H.  C.  Lewis  that  the  magnetite  present  in  den- 
dritic forms  in  many  specimens  of  mica  acconls  in  the  direction  of  ira 
markings  with  the  directions  of  the  lines  of  the  <^ strike-figures"  pro- 
duced by  a  blow  on  the  mica  surface  with  a  blunt  point.  It  is,  then,  a 
case  of  parallelism  between  the  crystalline  directions  of  the  two  species,, 
analogous  to  many  similar  examples,  like  rutile  on  hematite,  albite  on 
orthoclase,  tetrahedrite  on  chalcopyrite,  and  so  on.  The  same  author 
(Proc.  Acad.  Nat  Sci.  Philad.^  February,  1883)  has  described  what  he 
regards  as  a  crystallized  serpentine  from  Way's  quarry,  Delaware.  A 
very  much  detailed  article  on  the  structural  peculiarities  of  the  danburite 
crystals  from  the  Skopi,  Switzerland,  has  been  published  by  Schuster. 
(Tschermak^  Min.  Petr.  Mitth.j  V,  397.) 

Some  progress  has  been  made  in  the  inves^gation  of  the  relations  of 
crystals  with  respect  to  cohesion.  Oleitfldche  is  the  German  name  for  a 
slipping  surface,  or  the  direction  in  a  crystal  in  which  a  slipping  of  the 
molecules  may  be  made  to  take  place  by  pressure  or  a  blow.  This  sub- 
ject was  first  developed  by  Beusch,  but  others  have  since  followed  in 
the  same  line.  The  weU-known  artificial  twins  of  calcite  (as  shown  by 
Baumhauer)  are  a  good  example  of  this  molecular  slipping.  Recently 
the  subject  has  been  further  investigated  by  Miigge  {Ja^rb.  Min.y  1883^ 
I,  32 ;  u,  13)  with  respect  to  gypsum,  stibnite,  and  some  other  species. 
More  important  than  his  special  observations  are  the  conclusions  which 
he  reaches  that  these  ^'Gleitflachen"  appear  to  be  limited  to  minerals 
showing  great  differences  of  cohesion  in  different  directions — that  is, 
those  with  perfect  cleavage — and  they  exist  most  distinctly  at  right 
angles  to  this  cleavage  direction,  or  where  the  cohesion  is  a  maximum^ 
This  molecular  slipping  then  takes  place  because  the  cohesion  being 
greatest  a  separation  of  the  molecules  can  be  effected  with  most  diflGL- 
culty,  while  the  slipping  takes  place  with  no  more  difficulty  than  io 
other  directions.  Planes  of  cleavage  and  of  molecular  slipping  are  tbeo 
diametrically  opposed  to  each  other. 

The  methods  of  determining  the  specific  gravity  of  minerals  and  of 
separating  mechanically  mineral  mixtures  have  been  reviewed  by 
Gisevius  in  an  inaugural  dissertation  published  in  Bonn.  The  author 
concludes  that  the  methods  usually  employed,  involving  the  use  of  the 
hydrostatic  balance,  the  pycnometer,  and  the  spiral  balance  of  Jolly, 
are  all  liable  to  considerable  error.  He  then  goes  on  to  the  discussion 
of  a  method  suggested  by  Briigelmann,  namely,  to  determine  the  abso* 
lute  weight  of  the  fragment  by  a  balance,  and  then  ita  volume  by  the 
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iucrcuse  in  volame  which  it  causes  when  introduced  into  a  liquid  con- 
tained in  a  calibrated  c^^linder.  The  author  suggests  an  improvement 
in  the  latter  part  of  the  process,  and  gives  the  results  of  numerous- 
determinations  of  the  specific  gravity  of  quartz  fragments.  The  numbers 
obtained  vary  rather  widely  in  the  second  decimal  place,  which  the 
author  concludes  is  due  to  impurities  and  inclosures  in  the  specimens 
taken;  which,  however,  would  hardly  seem  possible  if  the  material  was 
selected  with  any  care.  For  the  mechanical  separation  of  mineral  mixt- 
ures the  author  regards  the  solution  of  D.  Klein  (see  report  for  1883), 
the  borotungstate  of  cadmium,  as  being  the  best  means,  preferable  to  the^ 
Sonstadt  solution — that  is,  potassium-mercury  iodide. 

Bohrba<5h  ( Wiedemann's  Annalen^  xx,  169)  has  suggested  as  a  substi- 
tute for  the  Sonstadt  solution  a  solution  of  barium-mercury  iodide. 
It  is  obtained  by  mixing  together  thoroughly  in  a  flask  100  parts  barium 
iodide  and  130  parts  of  mercury  iodide,  then  adding  20  cc.  of  distilled 
water,  and  heating  to  150^  or  200^  over  an  oil-bath.  The  solution  ifr 
agitated  constantly,  and  when  complete  it  is  evaporated  down  in  a 
water- bath,  and  then  on  cooling  a  solution  in  which  topaz  floats  is^ 
obtained.  The  specific  gravity  of  the  solution  is  from  3.575  to  3.588. 
It  is  less  easy  to  use  than  the  Sonstadt  solution,  being  very  hygroscopic,, 
and  besides  it  is  decomposed  on  the  addition  of  water,  crystals  of  red 
mercury  iodide  separating  out.  It  can  only  be  diluted  consequently  by 
the  addition  of  a  dilute  solution  specially  prepared.  Bnttgenbach  ha& 
proposed  a  method  by  which  different  minerals  may  be  separated  from 
their  mixtures  on  a  large  scale  by  taking  advantage  of  their  different 
degrees  of  cohesion.  If,  for  example,  two  minerals  of  different  brittle- 
ness  are  thrown  against  a  solid  surface,  one  is  broken  up  into  smaller 
fraigments  than  the  other.  Thus  when  sphalerite  and  pyrite  were  thrown 
several  times  against  a  cylinder  and  then  sifted,  it  was  found  that  th& 
larger  sieves  collected  the  fragments  of  pyrite,  while  the  particles  of 
Bphalerite,  being  finer,  passed  through  and  were  collected  on  others. 
This  is  only  useful  as  a  metallurgical  process. 

In  the  subject  of  heat  a  memoir  by  Fletcher  {Phil.  Mag.j  October^ 
Ifovember,  December,  1883)  must  be  mentioned,  which  discusses  from 
a  mathematical  standpoint  the  expansion  of  crystals  upon  change  of  tem- 
X>erature.  This  memoir  forms  a  continuation  of  an  early  discussion  of 
the  subject  by  the  same  author,  in  which  a  series  of  propositions  are 
established  by  mathematical  reasoning,  which  result  from  the  assumption 
that  the  geometrical  and  physical  character  of  a  crystal  are  the  same 
along  all  lines  having  the  same  direction.  Since  the  publication  of  the- 
first  paper  an  extensive  series  of  measurements  has  been  made  by  Beck- 
enkamp  with  a  view  to  determining  the  degree  of  i)ermanency  of  th& 
thermic  axes  (as  defined  by  Neumann),  and  this  second  paper  is  largely 
devoted  to  a  discussion  of  the  bearing  of  Beckenkamp's  measurements, 
and  their  mathematical  explanation.  M.  Dufet  {BuU.  8oc.  Min.  France j. 
yi,  76)  has  given  a  discussion  of  the  variation  in  the  indices  of  refrao- 
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tion  of  qaartz  under  the  influence  of  change  of  temperature,  a  subject 
on  which  much  work  has  already  been  done,  especially  by  French 
physicists. 

In  the  department  of  electricity  attention  may  be  called  to  a  memoir 
of  Bankel  (Abhandl.  Sachs.  Oes.  Wisaenschafteny  xu,  552),  which  forms  a 
oontinuation  of  a  line  of  experiments  which  he  has  been  following  out 
for  a  series  of  years.  In  this,  the  sixteenth  paper,  he  gives  the  thermo- 
•electrical  properties  of  a  number  of  minerals,  as  helvite,  pyromorphite, 
phenacite,  and  so  on ;  his  experiments  go  to  show  the  distribution  of  the 
positive  and  negative  electricity  on  the  crystalline  surfaces  of  the  min- 
orals  under  examination.  B5ntgen  has  published  ( Oberhess,  Oes.  Natur.- 
und  Heilkundey  xxn,  49,  97, 181)  several  memoirs  dealing  with  the  elec- 
trical properties  of  quartz,  and  with  its  optical  properties  as  inflneoced 
by  electricity.  Thus  he  explains  the  development  of  free  electricity 
in  quartz  by  pressure,  or  by  piezo-electricity  (as  defined  by  Hankel). 
This  subject  has  already  been  treated  by  J.  and  P.  Curie,  but  Bdntgen 
oarries  it  further  than  these  authors,  making  use  of  a  sphere  of  quartz 
which  could  be  subjected  to  pressure  in  any  desired  direction.  He  also 
oxplains  the  development  of  electricity  by  change  of  temperature 
^thermo-electricity)  and  by  radiation  (called  actino-electricity).  Still 
ftirther,  he  shows  what  changes  in  the  double-refraction  of  quartz  are 
oaused  by  electrical  forces.  Kundt  ( Wiedefnann^s  Annalcnj  xvm,  228) 
has  followed  a  somewhat  similar  line  of  investigation,  developing  the 
optical  behavior  of  quartz  when  placed  in  an  electrical  field.  Thus  a 
prism  of  quartz,  cut  parallel  to  the  vertical  axis,  and  with  a  square  sec* 
tion,  was  electrified  on  the  opposite  pair  of  prismatic  faces  with  positive 
and  negative  electricity.  This  had  the  effect  of  changing  the  circles 
of  the  interference  figures,  as  seen  in  polarized  light,  into  ellipses  whose 
axes  varied  in  position  according  to  which  pair  of  faces  was  then  elec- 
trified— the  change  corresponding  to  an  expansion  or  contraction  of  the 
•crystal.  Another  memoir  by  Kundt  {Ber.  Ah.  Berlin^  April  5,  1883) 
is  devoted  to  the  explanation  of  a  simple  method  by  which  the  pyro* 
-electricity  and  piezo-electricity  can  be  investigated  by  means  of  the  use 
of  the  so-called  ^^Lichtenberg  figures." 

The  pyro-electricity  of  sphalerite  and  boracite  forms  the  subject  of  an 
important  paper  by  Friedel  and  Curie  {Bull.  8oc.  Min.  France^  Yi,  191). 
The  observations  on  boracite  are  especially  interesting  in  connection 
with  the  results  obtained  by  Mallard,  as  stated  above,  that  boracite  is 
truly  isometric  above  265^  G. ;  they  show  that  boracite  becomes  pyro- 
olectric  only  when  it  ceases,  on  the  fall  of  temperature,  to  be  isometric 

The  use  of  the  new  contact-lever  goniometer  {FUhl-ffebel  Chmiometer) 
of  Fuess  is  discussed  by  Schmidt  {Zeitsch.  Kryat^  viii,  1).  He  shows  that 
under  favorable  circumstances  tbe  degree  of  accuracy  is  very  great.  It 
need  hardly  be  recalled  here  that  the  object  of  this  goniometer  is  to 
measure  the  angles  between  two  crystalline  faces,  which  are  not  capable 
of  affording  reflections,  so  that  the  reflecting  goniometer  can  be  em* 
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ployed.  It  oonsists,  briefly,  of  a  Wollaston  goniometer  and  a  lever  ar- 
rangement attached  to  the  stand,  which  brings  a  fine  point  down  to  the 
plane  to  be  measured.  By  use  of  the  lever  each  of  the  planes  can  be 
adjusted  so  that  its  surface  is  perpendicular  to  their  index,  and  then  the 
angle  between  the  planes  is  given  in  the  usual  way }  in  a  word  the  touch 
of  the  index  takes  the  place  of  the  reflection  to  the  eye  in  fixing  the 
position  of  the  two  planes  in  succession. 

The  stauroscope,  the  degree  of  accuracy  it  admits  of,  and  the  kind  of 
errors  it  involves,  is  the  subject  of  a  somewhat  difiuse  paper  by  Las- 
peyres  {ZeiUch.  Krysty  vm,  97).  He  claims  for  the  instrument  a  high 
degree  of  accuracy,  but  shows  that  there  are  certain  unavoidable  errors 
which  limit  its  use  as  the  instruments  are  now  constructed. 

CHEHIOAL  MINEBALOaT. 

The  subject  of  the  ftrtificial  production  of  minerals  continues  to  be 
one  to  which  many  contributions  are  being  made,  particularly  by  the 
l^Yench  chemists.  Bourgeois  {BulL  800.  Min.  France^  vi,  64)  describea 
the  production  of  crystallized  rhodonite  by  fusing  together  silica  and 
manganese  dioxide.  Oorgeu  has  obtained  (lb.,  p.  136)  hausmannite  in 
brilliant  octahedral  crystals  by  the  aid  of  manganese  chloride  kept 
fused  at  a  red  heat  in  an  oxidizing  atmosphere  charged  with  water 
vapor.  The  same  author  (1 6.,  p.  283)  bas  succeeded  in  forming,  by  the 
synthetic  method,  the  manganese  garnet,  spessartite.  Lacroix  (Ib.y 
173, 175)  describes  artificial  crystals  of  gypsum,  and  also  crystals  of 
cerussite,  which  had  formed  in  bronze  coins  of  Eoman  origin  found  in 
Algeria. 

Two  important  papers  bearing  upon  the  paragenesis  of  certain  me- 
tallic minerals  have  been  presented  by  Le  Gonte  (Amer.  Jaur.  Sc.j  xxv,. 
424;  XXVI,  1).  In  one  of  them  he  describes  the  mineral  vein  formation — 
chief  in  interest  the  cinnabar  deposits — which  is  now  in  progress  at 
Steamboat  Springs,  in  Nevada,  thus  following  up  an  earlier  paper  on 
the  phenomena  observed  at  Sulphur  Bank.  The  locality  at  Steamboat 
Springs  has  already  been  the  object  of  extended  papers  by  Laur  in  the 
Annates  des  Mines,  1863,  and  by  Phillips  in  the  Quarterly  Journal  of  the 
Geological  Society  of  London,  1S79.  The  phenomena  at  Sulphur  Bank 
and  Steamboat  Springs  are  in  some  respects  very  similar,  though  in 
others  they  are  quite  different.  At  Steamboat  Springs  the  deposit  of 
silica  is  much  more  extended,  as  explained  by  the  fact  that  the  hot 
waters  contain  mainly  alkaline  carbonates  which  carry  silica  in  solution^ 
while  at  Sulphur  Bank  they  contain  also  largely  alkaline  sulphides  and 
carry  metallic  sulphides  in  solution.  In  the  second  paper  Le  Gonte  dis- 
cusses in  general  the  genesis  of  metalliferous  veins,  arriving  at  various 
interesting  conclusions  in  regard  to  them ;  they  are  in  part  a  confirma- 
tion of  earlier  results  reached  by  others. 

Of  the  many  papers  dealing  with  chemical  composition  of  the  differ- 
ent mineral  species,  the  most  important  is  that  of  Tschermak  (Sitzber.  AK 
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Wien,  November,  1883)  upon  the  scapolite  group,  which  may  be  taken 
as  a  companion  to  Ihe  earlier  memoirs  by  the  same  author  upon  the 
feldspars  and  upon  the  mica  group.  The  subject  of  the  scapolites  is  a 
peculiarly  difBicnlt  one,  since  there  is  the  wide  variation  of  composition 
but  without  a  corresponding  variation  in  crystallographic  or  optical 
properties  such  as  characterizes  the  members  of  the  feldspar  group. 
Tschermak's  work  is  based  largely  upon  new  analyses  made  with 
especial  care  to  insure  the  highest  possible  degree  of  accuracy.  His 
method  is  essentially  that  which  has  served  to  throw  so  much  light 
upon  the  feldspars,  namely,  to  explain  all  the  varying  compounds  as 
isomorphous  mixtures  of  two  end  silicates.  In  the  case  of  the  feldspars 
the  two  extremes  of  the  series  have  a  real  existence,  and  hence  the 
theory  rests  upon  fact,  in  the  case  of  the  scapolite  hypothesis  plays  a 
more  prominent  part,  and  hence  the  system  is  to  some  extent  artificiaL 
The  two  fundamental  silicates  assumed  as  fundamental  among  the 
scapolites  are  the  meionite  silicate  Sin  Al^  Cae  Om  and  marialite  silicate 
•Siis  Ale  Nas  O48  CU,  and  all  the  others  are  regarded  as  intermediate 
isomorphous  mixtures  of  these  two  extremes  in  different  proportions. 

Among  the  many  more  papers  which  might  be  referred  to,  can  be 
mentioned  a  few  by  title  only,  as  the  dissertation  by  McGay  upon  the 
arsenides  of  iron  and  cobalt  (Freiberg) ;  a  paper  by  Heddle  ( Trans.  Boy. 
80c.  Edinburgh,  xxx)  upon  the  ores  of  iron,  manganese,  titanium,  &c., 
in  Scotland ;  the  papers  on  the  cryolite  group  alluded  to  on  an  earlier 
page;  a  paper  by  Penfield  {Amer.  Jour.  So.,,  xxvi,  361)  on  a  peculiar 
massive  variety  of  descloizite  (near  tritochorite  of  Frenzel)  from  Mexico; 
a  paper  containing  analyse^  of  zeolites  from  Zritz,  Pennsylvania,  by 
Sadtler  {Amer.  Chem.  Jbum.,  rv,  356),  and  another  by  E.  F.  Smith  (ib., 
V,  272),  on  minerals  from  Lehigh  County,  Pennsylvania,  and  by  D.  B. 
Brunner  {lb.,  V,  279)  and  E.  F.  Smith,  on  the  composition  of  some  min- 
erals from  Berks  County,  Pennsylvania. 

OCOUBBENCE  OP  MINERALS,  ESPECIALLY  IN  THE  UNITED  STATES. 

The  State  of  Maine,  always  remarkable  for  the  fine  and  rare  minerals 
it  has  afforded,  has  had  several  interesting  localities  added  to  its  already 
long  list.  At  Stoneham,  in  Oxford  County,  Mr.  Nathan  W.  Perry  dis- 
covered a  fine  topaz  locality.  Subsequent  work  there  by  himself  and 
by  Mr.  George  F.  Kuuz  has  brought  to  light  some  very  remarkable 
specimens.  The  finest  topaz  crystal,  in  beauty  of  appearance  and  com- 
plexity of  form,  is  worthy  of  being  ranked  with  the  fine  topaz  crystals 
from  Siberia.  The  locality  at  Stoneham  (briefly  alluded  to  in  the  Be- 
])ort  for  1882)  was  described  by  Mr.  Kunz  at  the  Minneapolis  meeting 
of  the  American  Association  for  the  Advancement  of  Science.  The 
topaz  crystals  occur  in  pockets  in  the  albite.  They  vary  in  size  from 
the  smaller  ones,  which  are  nearly  transparent  and  of  a  white  or  faint 
green  or  blue  color,  to  very  large,  coarse  crystals,  or  fragments  of 
<;i78tals,  weighing  more  than  40  pounds.    An  analysis  by  Mr.  0.  M. 
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Bradbury,  made  at  :he  laboratory  of  Prof.  J.  W.  Mallet,  seems  to  show 
that  the  composition  of  this  topaz  is  nnusaal  in  having  three-fourths 
of  the  oxygen  replaced  by  fluorine,  instead  of  one-half,  as  usual.  Asso- 
ciated with  the  topaz  are  a  number  of  minerals,  the  most  interesting 
being  triplite,  triphylite,  columbite,  and  beryl.  Stoneham  also  afforded 
some  very  fine  aquamarines.  One  crystal  that  was  found  loose  in  the 
soil  had  a  length  of  5  inches,  and  was  perfectly  transparent  and  of  a 
rich  sea-green  color.  Auburn,  Me.,  has  recently  afforded  some  beauti- 
ful tourmalines,  mostly  of  smaller  size,  though  one  had  a  length  of  4 
inches;  they  have  delicate  shades  of  pink,  blue,  and  green.  A  paper 
on  this  locality  was  also  read  by  Mr.  Kunz  at  the  Minneapolis  meeting 
of  the  Association*  as  were  others  describing  the  occurrence  of  large 
crystals  of  andalusite  at  Oorham,  Me.,  and  of  transparent  white  garnets 
near  Hull,  township  of  Wakefield,  in  Canada. 

Mr.  W.  E.  Hidden  {Amer.Jour.  Set.,  XXV,  393)  describes  the  occurrence 
of  some  remarkable  fluid-bearing  quartz  crystals  in  Alexander  County, 
North  Carolina.  From  a  single  large  pocket  400  pounds  of  fine  quartz 
crystals  were  obtained,  and  many  fhigments.  Some  of  the  crystals  cod  • 
tained  enormous  cavities  (the  largest  2^  inches)  filled  with  a  fluid,  and 
smaller  cavities  similarly  filled  were  very  common.  The  liquid  was 
water  with  some  carbon  dioxide.  Unfortunately  the  collection  of  crys- 
tals was  left  exposed  on  a  cold  night,  and  the  result  was  the  freezing  of 
the  inclosed  water  and  consequent  shattering  of  the  crystals,  a  coherent 
mass  of  fragments  and  cementing  ice  being  obtained. 

The  occurrence  of  rare  minerals  in  Amelia  County,  Virginia  (alluded 
to  in  the  Report  for  1882),  has  been  the  subject  of  a  paper  by  W.  F.  Fon- 
taine {Amer,  Jour.  Sci.,  xxv,  330).  Earlier  accounts  of  some  of  the 
minerals  have  been  published  by  other  writers,  but  the  complete  de- 
scription of  the  locality  is  now  given  for  the  first  time.  The  minerals 
were  found  near  Amelia  Court-House,  in  excavations  in  coarse  granite 
veins  made  for  the  purpose  of  obtaining  mica.  The  relations  are  much 
the  same  as  at  other  localities  in  granite  veins,  so  that  the  locality 
furnishes  no  very  new  points  of  general  interest  except  the  individual 
minerals  it  affords.  The  most  noteworthy  of  these  are  allanite,  found 
in  thin-bladed crystals,  sometimes  15  inches  long;  microlite,in  modified 
octahedral  crystals  of,  for  this  species,  very  remarkable  size  (one  mass 
weighed  4  pounds);  monazite,  in  rough  crystals,  in  one  case  weighing  8 
pounds;  helvite,  in  granular  particles  and  indistinct  crystals;  colum- 
bite, in  masses  of  6  to  8  pounds.  There  are  also  beryl,  fluorite,  garnet, 
and  rarely  a  few  other  species. 

The  very  remarkable  occurrence  of  cryolite  and  other  fluorides  in  Col- 
orado, described  by  W.  Cross  and  W.  F.  Hillebrand,  has  been  mentioned 
on  an  earlier  page.  A  new  topaz  locality  in  Colorado  has  been  described 
by  the  Rev.  R.  T.  Cross  {Amer.  Jour.  Sci.^  xxvi,  334).  It  was  discovered 
by  Walter  B.  Smith  near  Platte  Mountain,  25  miles  north  of  Pike's  Peak. 
A  pocket  in  decomposed  albite  yielded  upwards  of  100  crystals  and 
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cleavage  fragments,  and  associated  with  them  feldspar,  qnartz,  gothite, 
and  flnorite.  The  largest  topaz  fragment  weighed  11 J  canoes ;  the  largest 
crystal  weighed  4  ounces,  and  was  of  a  light  straw  color,  perfectly  trans- 
parent, and  free  from  flaws.    The  crystals  are  highly  modified. 

A  new  locality  for  cassiterite  has  been  described  by  W.  P.  Blake 
{Amer.  Jour.  Sci.^  xxvi,  235)  near  Harney,  in  the  Black  Hills,  Dakota. 
It  occurs  in  a  coarsely  crystalline  granite,  together  with  spodumene,  in 
gigantic  crystals  2  to  6  feet  in  length.  The  tin  ore  is  also  found  in 
stream  deposits  in  the  same  region.  Cassiterite  is  also  reported  from 
Bockbridge  County,  Virginia,  Ring's  Mountain,  North  Carolina,  and  near 
Ashland,  Clay  County,  Alabama.  Professor  Blake  also  describes  a  new 
locality  of  green  turquoise  or  ehalchuite  (from  the  Mexican  ehakhihuiil)  in 
Cochise  County,  Arizona.  This  locality  is  about  20  miles  from  Tomb- 
stone, on  a  spur  of  the  Dragoon  Mountains,  in  what  is  called  Turquoise 
district  It  is  interesting  to  note  that,  like  the  Los  Cerillos  locality, 
there  are  ancient  excavations  which  were  worked  a  long  time  since. 
The  color  of  the  mineral  is  a  light  apple-green  or  pea-green,  and  it  is 
less  abundant  than  at  the  New  Mexico  locality. 

Professor  Harrington,  of  Montreal,  has  given  {Trans.  Bay.  8oe.  Can- 
aday  May  2^  1883)  a  description  of  the  occurrence,  with  analyses,  of  some 
interesting  minerals  new  to  Canada,  viz,  meneghinite,  fh>m  near  Marble 
Lake,  towuHhip  of  Barrie,  Ontario;  tennantite,  from  the  Crown  mine, 
Capelton,  Quebec;  strontianite,  from  Saint  Helen's  Island,  near  Mon- 
treal, and  acmite,  as  a  constituent  of  the  nepheline  syenites  of  Montreal 
and  Belodil. 

Of  new  foreign  localities  little  need  be  said  here.  The  magnificent 
stibnites  recently  brought  from  Japan,  however,  must  be  mentioned 
\see  Amer.  Jour.  8ci.j  xxvi,  214).  The  locality  is  on  the  island  of  Shik- 
oku,  in  Southern  Japan.  The  antimony  mines  at  this  place  have  been 
long  worked,  and  the  Japanese  have  long  prized  as  ornaments  the  fine 
group  of  crystals  they  have  yielded.  It  is  stated  that  they  mount  them 
in  flower-pots  to  adorn  their  dwellings.  The  crystals  which  have  come 
to  this  country  are  not  only  by  far  the  finest  known  specimens  of  the 
species,  but  they  outrank  in  size  and  beauty  the  crystals  of  all  other 
metallic  minerals.  The  crystals  are  of  splendid  luster,  often  very  highly 
modified  crystallographically,  and  of  remarkable  size.  Crystals  in  the 
Yale  Museum,  for  example,  have  been  described  which  have  a  slender, 
spear-like  form  and  are  nearly  2  feet  long.  There  are  also  large  groups 
with  diverging  crystals  3  or  6  inches  in  length. 

NEW  HINEBALS. 

Bertrandite. — ^This  mineral  was  briefly  announced  by  M.  Bertrand 
several  years  since  {Bull.  8o€.  Min.y  m,  96) ;  and  now  its  characters 
having  been  fully  made  out,  it  has  been  named  after  him  by  his  col- 
league, M.  Damour.  It  occurs  in  minute  crystals  attaining  a  maximum 
length  of  three  or  four  millimeters.    These  crystals  belong  to  the  ortho- 
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rhombic  system,  and  are  sometimes  tabular  in  habit  through  the  ex- 
tension of  the  brachy]iinacoiil,  but  more  frequently  the  basal  plane  pre- 
dominates and  the  outline  is  hexagonal.  The  prismatic  angle  is  121o 
liO',  and  twins  with  a  re-entrant  angle  of  about  60^  have  been  observed. 
The  plane  of  the  optic  axes  is  parallel  to  the  brachypiuacoid,  and  the 
acute  negative  bisectrix  is  normal  to  the  macropinacoid.  The  crystals 
are  generally  perfectly  transparent,  and  either  colorless  or  with  a  slight 
tinge  of  yellow.  The  luster  is  bi  illiant  and  vitreous.  The  hanlness  *  > 
nearly  that  of  feldspar,  and  the  specific  gravity  is  2.59.  The  chemical 
composition  of  the  mineral  has  been  established  by  M.  Damour.  He 
shows  it  to  be  a  hydrous  silicate  of  beryllium  (glucinum),  conforming 
to  the  formula  2  Bej  Si  O4  +  Hj  O ;  the  water  goes  off*  only  when  the 
mineral  is  subjected  to  a  red  heat.  In  composition,  then,  it  is  near  the 
rare  mineral  phenacite,  from  which  it  differs  in  that  it  contains  water 
as  well  as  in  its  physical  aspects.  Bertraudite  has  been  found  at  the 
quarries  at  Petit-Port  and  at  Barbiu,  in  the  neighborhood  of  Nantes. 
It^occurs  implanted  upon  quartz  and  feldspar  in  cavities  in  pegmatite. 
(Bull.  Soe.  Min.y  vi,  248,  252.)  u 

Dumreieherite. — In  a  memoir  on  the  volcanic  i*ocks  and  minerals  of 
the  Cape  Verde  Islands,  Doelter  describes  a  new  mineral  of  the  alum 
group  to  which  he  gives  the  name  Dumreieherite,  in  honor  of  Baron  von 
Dumreicher,  of  Lisbon.  It  is  a  mineral  of  secondary  origin,  occurring 
in  crusts  lining  crevices  in  the  lava.  Under  the  microscope  these 
crusts  are  seen  to  be  made  up  of  an  aggregate  of  fibrous  crystals,  whose 
optical  characters  correspond  with  the  mouoclinic  system.  Crystals 
were  obtained  from  a  solution  of  the  mineral,  but  they  did  not  afford 
the  means  of  definitely  fixing  the  form.  The  mineral  has  an  astringent 
taste,  dissolves  readily  in  water,  and  melts  in  its  water  of  crystalliza- 
tion. An  analysis  by  F.  Kertscher  showed  that  in  comi>osition  it  con- 
sists of  four  molecules  of  magnesium  sulphate,  one  of  aluminum  sul- 
phate, and  thirty-six  of  water. 

Eiehwaldite. — See  below  under  Jeremejefflte. 

Empholite, — A  new  mineral  from  the  remarkable  locality  of  Horrsjo- 
berg  in  Wermland,  Sweden.  It  is  described  by  Igelstrom,  and  named 
from  the  Greek  word  signifying  to  hide^  in  allusion  to  the  difficulty  of 
recognizing  it  in  consequence  of  its  minuteness  and  of  its  being  con- 
founded with  the  inclosing  gangue.  It  occurs  in  very  minute,  white, 
transparent  prismatic  crystals,  with  brilliant  luster.  According  to  an 
examination  by  Mr.  Bertrand,  the  crystals  belong  to  the  orthorhombic 
system,  with  a  prismatic  angle  of  128^  to  130^;  the  cleavage  is  perfect, 
parallel  to  the  brachypiuacoid,  and  yields  brilliant  surfaces.  The  plane 
of  the  optic  axes  corresponds  to  the  direction  of  cleavage,  and  the  acute 
positive  bisectrix  is  parallel  to  the  brachy diagonal  axis.  The  hardness 
of  the  mineral  is  about  six.  Before  the  blow-pipe  it  is  infusible,  and 
with  cobalt  solution  it  gives  a  deep  blue.  According  to  several  analy- 
ses it  is  essentially  a  hydrous  silicate  of  aluminum,  coptaiuing  also  a 
B,  Mis,  09-^ — 43 


674  SCIENTIFIC   RECORD   FOR    1888. 

littlo  magnesia,  lime,  and  iron  protoxide.  The  results  obtained  are  not 
very  satisfactory  because  the  material  analyzed  contained  about  six- 
teen per  cent,  of  gangue.  The  composition  brings  empholite  near  the 
davreuxite  of  M.  de  Koninck,  which,  however,  differs  in  containing  less 
water.  The  gangue  in  which  the  crystals  of  empholite  are  imbedded 
consists  essentially  of  damourite  and  pyrophyllite ;  it  forms  a  white 
finely  mica<^ous  mass  with  greasy  feel;  some  other  associated  minerals 
are  rutile,  menaccanite,  svanbergite,  black  tourmaline.  {Bull.  Soc,  Jftii., 
VI,  40.) 

ChroddeckUe. — ^Described  by  Arzruni  {Zeitsch.  Krystj  vin,  343),  as 
a  new  zeolite  belonging  to  the  chabazite  group,  more  properly  to  be 
regarded  as  a  variety  of  gmelinite.  It  occurs  in  small  transparent  crys- 
tals similar  to  ordinary  gmelinite  in  habit  and  angles.  In  comi>08ition 
it  corresponds  with  gmelinite  in  general,  but  contains  nearly  8  per  cent, 
of  iron  sesquioxide  and  3  per  cent,  of  magnesia.  The  mineral  is  known 
from  a  single  specimen  only,  which  was  obtained  in  1867  from  Andreas- 
berg  in  the  Harz. 

Igelstrdmite. — ^This  is  properly  a  variety  of  the  mineral  knebelite.  It 
is  described  by  Mats  Weibull  as  occurring  with  other  manganese  min- 
erals at  Yester-Silfberg,  Norrbarke  parish,  Sweden.  It  forms  grayish- 
black  crystnlline  masses  with  irregular  texture,  sometimes  almost  homo- 
geneous and  again  mixed  with  magnetite  and  carbonate  of  calcium  and 
manganese.  The  crystalline  form  was  not  determined,  but  two  cleav- 
ages were  observed  making  an  angle  of  131^  with  each  other,  and  also 
a  third  indistinct  cleavage  at  right  angles  to  the  others.  It  is  trans- 
lucent with  a  yellowish  color  and  vitreous  to  greasy  luster.  The  specific 
gravity  is  4.1 7.  An  analysis  showed  that  it  was  a  silicate  containing  47 
per  cent,  of  iron  protoxide,  and  19  per  cent,  of  manganese  protoxide, 
with  3  per  cent,  of  magnesia.  This  makes  it  a  member  of  the  chrysolite 
group  intermediate  between  the  iron  chrysolite  called  fayalite,  and  the 
iron-manganese  chrysolite  called  knebelite.  It  should  be  added  that 
Heddle  has  earlier  used  this  name  as  a  synonym  of  pyroaurite.  {OeoL 
For.  F(yrh.y  Stockholm^  VI,  500.) 

Jeremejeffite. — A  remarkable  mineral  both  from  its  physical  and  chem- 
ical characters.  It  was  brought  by  the  Russian  engineer,  M.  Jdr^mejew, 
from  the  Soktoui,  southeast  of  Adun-Tschilon,  in  Western  Siberia.  It 
was  first  examined  chemically  by  M.  Damonr  {Bull.  8oc.  Jtft».,  vi,  20), 
who  gave  it  its  new  name.  He  described  it  as  occurring  in  hexagonal 
prisms  resembling  apatite  and  beryl  in  habit  Its  hardness  is  6.5,  and 
its  specific  gravity  3.28.  It  is  transparent  and  almost  colorless,  with 
vitreous  luster  on  the  fracture  space.  In  composition  Damour  showed 
it  to  be  essentially  a  borate  of  aluminum  containing  also  a  little  iron 
protoxide.  The  crystalline  form  of  the  mineral  has  been  exhaustively 
studied  by  Websky  {Jahrb.f.  Jftn.,  1884,  i,  p.  1).  He  shows  that  while 
in  form  the  crystals  are  hexagonal,  in  fact  only  the  outer  shell  is  opti- 
cally uniaxial,  while  the  interior  portion  is  made  up  of  six  segments  all 
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alike  biaxial.  Between  these  two  parts  of  the  crystal  there  is  a  uarrow 
nearly  opaqne  ring.  The  boundary  lines  of  the  six  interior  segments  are 
perpendicular  to  the  prismatic  planes.  The  oi>tical  characters  of  all  the 
segments  correspond,  the  bisectrix  in  each  being  parallel  to  the  vertical 
axis,  and  the  axial  plane  making  an  angle  of  30^  with  the  sides  of  the 
exterior  hexagon.  Websky  proposes  to  limit  Damour's  name  to  the 
uniaxial  portion,  while  to  the  rest  he  gives  the  name  £ichwaldite  after 
the  director  of  the  mines  of  Nertschinsk  who  collected  the  crystals;  it 
seems  probable,  however,  that  both  may  have  the  same  composition. 
The  crystalline  form,  according  to  Websky, is  complex;  in  his  view  there 
are  present,  besides  the  prismatic  and  pyramidal  planes  belonging  to  the 
hexagonal  part  of  the  crystals,  also  some  terminal  planes  belonging  to 
the  interior  eichwaldite  which  he  refers  to  a  drilling  of  the  orthorhombic 
system.  It  cannot,  however,  be  regarded  that  the  relations  of  the  two 
parts  qf  the  crystals  have  been  fully  made  out. 

Manganhedenbergite, — This  is  another  manganese  mineral  from  the 
same  locality  as  igelstromite,  described  above.  It  is  a  grayish-green 
pyroxenic  mineral  very  near  the  variety  of  pyroxene,  called  hcden- 
bergite,  and  differing  only  in  that  it  contains  between  6  and  7  per  cent, 
of  manganese  protoxide.  Its  hardness  is  5  and  its  specific  gravity  is 
3.55.     (Geol.  For.  Forh.^  Stockholm,  vi,  499.) 

Pieroepidote, — According  to  the  examination  of  MM.  Damour  and 
Des  Gloizeanx  this  is  a  magnesian  member  of  the  epidoto  group,  differ- 
ing from  ordinary  epidote  in  that  the  calcium  is  replaced  by  mag- 
nesium ;  this  result,  however,  is  based  only  upon  some  qualitative  tests 
by  M.  Damour,  and  hence  needs  confirmation.  It  occurs  in  small 
transparent  to  translucent  crystals,  which  are  white  or  slightly  yellow- 
ish in  tint.  They  scratch  glass,  and  are  infusible  before  the  blow-pipe. 
They  were  too  imperfect  for  exact  determination,  but  according  to  M. 
Des  Gloizeanx  correspond  with  ordinary  epidote  in  form  and  optical 
characters.  The  specimens  examined  were  from  Lake  Baikal,  in  Siberia, 
where  they  occur  with  diopside,  calcite,  dolomite,  lapis  lazuli,  and 
pyrite.     {BuU.  8oc.  Min,,  vi,  23.) 

Bichellite, — MM.  6.  Oesaro  and  G.  Despret  have  given  the  name 
richellite  to  a  supposed  new  mineral  from  Bichelle,  in  the  neighbor- 
hood of  Vis6,  Belgium.  It  occurs  in  compact  masses  of  a  cream-yellow 
color,  becoming  ochre-yellow  by  alteration.  The  hardness  is  between 
2  and  3,  the  specific  gravity  is  2.  The  luster  is  greasy  or  resinous  to 
earthy.  An  analysis  yielded  some  doubtful  results,  but  led  the  authors 
to  regard  it  as  a  hydrous  fluo-phosphate  of  iron  and  calcium,  with,  as 
they  believe,  the  fluorine  in  combination  with  the  iron.  A  more  com- 
plete examination  is  needed  to  prove  that  it  is  a  new  and  definite 
mineral.    {Ann.  8oc.  Belg.  Mem.y  x.) 

Soovillite. — ^This  is  a  hydrous  phosphate  of  didyminm,  yttrium,  and 
other  rare  earths,  described  by  Brush  and  Penfield  (Am.  J.  So.,  xxv, 
159),  froD)  Salisbury,  Gonn,     It  occurs  sparingly  in  incrustations  iu 


676  SCIENTIFIC   RECORD   FOR    1888. 

limouito  and  pjrolusite.  It  is  botryoidal  or  stalactitic  in  form  a;id 
has  a  fibrous  radiated  structure.  The  harduess  is  3.5,  the  specific 
gravity  about  4.  The  color  is  piukish  or  brownish  to  yellowish  white. 
The  authors  have  since  called  attention  to  the  fact  that  it  is  esseutisiUv 
identical  with  the  miueral  rhabdophane,  which  was  first  announced  in 
1878  by  Lettsom,  and  afterwards  examined  by  Bertrand,  and  more  fully 
by  Hartley.  The  analysis  of  the  latter  shows  it  to  be  a  hydrous  phos- 
pbate  of  tbe  cerium  and  yttrium  earths.  The  American  mineral  con- 
tains no  cerium  oxide  and  a  larger  percentage  of  the  yttrium  earths, 
but  the  two  conform  to  the  same  formula  and  are  essentially  the  same 
species.  Rhabdophaue  is  known  only  in  a  few  si)ecimens,  which  were 
obtained  many  years  ago  in  Cornwall,  England,  and  which  have  since 
been  called  blende. 

Silfbergite. — A  miueral  near  anthophyllite,  and  probably  a  variety 
only  peculiar  in  containing  8  per  cent,  of  manganese  protoxide.  It 
occurs  in  bladed  crystals  and  crystalline  aggregates  with  prismatic 
cleavage  like  amphibole.  It  has  a  honey-yellow  color  and  viti-eous 
luster.  It  is  described  by  Mats  Weibull  as  occurring  with  other  man- 
ganese minerals  at  Vester-Silfberg,  Non-barke  parish,  Sweden.  {GeeL 
Fdr.  Farh.y  Stockholm,  vi,  499.) 

Viandite. — A  name  given  by  Goldsmith  (Peale's  Report  on  Tfiernial 
Springs)  to  an  unusually  hydrous  variety  of  opaline  silica  or  geyserite 
from  the  Yellowstone  Park.  It  forms  a  leathery  incrustation,  drying 
to  a  soft,  crumbling  mass ;  it  probably  does  not  represent  a  definite 
stable  compound. 
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eralogy, a  volume  of  tables  for  the  determination  of  minerals  (in  11  edi- 
tions), of  a  work  on  the  history  of  mineralogy,  and  of  many  separate 
memoirs. 

J.  Lawrence  Smith,  of  Louisville,  Ky.  Born  December  16, 1818; 
died  October  12, 1883.  He  was  the  author  of  many  memoirs  devoted  to 
the  chemical  composition  of  American  minerals,  and  also  to  the  descrip- 
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tion  of  meteorites*    He  .was  for  some  years  professor  of  chemistry  at 
the  TTniversity  of  Virginia,  and  later  at  Louisville. 

.  Feiederich  Wohler.— Born  July  31, 1800 ;  died  September  23, 1883. 
From  1836  to  his  death  professor  of  chemistry  at  Oottingen.  His  chief 
contributions  to  science  were  in  the  department  of  chemistry,  but  he  was 
also  a  mineralogist  and  published  numerous  memoirs  on  mineralogical 
chemistry. 


BOTANY. 


By  Prof.  William  G.  Fablow. 


year  1883  has  not  been  marked  by  any  especially  striking  discov 
regard  to  the  physiology  or  morphology  of  plants,  although  the 
3f  botanical  literature  is  perhaps  greater  than  in  previous  years. 
s  country,  in  particular,  an  unusually  large  number  of  notes  and 
s  on  phsenogams  have  appeared,  and  the  same  is  true  of  papers 
ig  to  fungi,  while  there  has  been  a  comparative  dearth  of  writings 
8ses  and  algSB.  The  works  on  physiology,  although  numerous  and 
ly  respects  important,  have  not  been  so  elaborate  in  character  as 
le  years.  The  countless  papers  on  bacteria  can  no  longer  be  con- 
d  under  the  head  of  botany,  for  by  far  the  greater  part  of  them 
I  purely  medical  bearing. 

VEGETABLE  ANATOMY  AND  PHYSIOLOGY. 

Imper,  in  Bot  Zeitung,  gives  the  results  of  observations  on  the 
tpment  of  chlorophyll-grains  and  other  pigment  bodies,  and,  fol- 
f  Fr.  Schmitz,  who  found  that  in  algae  these  bodies  were  not 
i  from  the  protoplasm  directly  but  arose  from  the  division  of 
nsly  existing  pigment-grains,  Schimper  has  examined  the  young 
)f  plants,  as  well  as  seeds,  and  finds  that  either  chlorophyll-grains 
xjh-builders  are  always  present,  and  by  their  division  are  formed 
gment-grains  found  in  older  parts  of  the  plant.    Th.  W.  Engel- 

in  Bot  Zeitungj  has  a  paper  on  color  and  assimilation  in  which  he 
ers  the  question  whether  the  chlorophyll-grains  are  the  only  seat 
milation  in  green  cells,  and  by  using  the  bacteria-method  of  detect- 

evolution  of  oxygen,  he  finds  that  no  oxygen  is  given  off  unless 
chlorophyll-grains  are  present.  Tschirch,  in  two  papers  in  Bericht, 
j/i.  Bot  Oesell.  on  chlorophyll  and  the  morphology  of  chlorophyll- 
,  regards  chlorophyllan,  which  is  identical  with  Piingsheim's 
iilorin,  as  the  primary  oxidation  product  of  chlorophyll,  and  dif- 
ith  Meyer  in  believing  that  chlorophyll  and  aleuron-grains  are 
nded  by  a  protoplasmic  membrane,  and  that  the  coloring  matter 
'  is  in  the  form  of  an  etherial  oil  rather  than  of  granules.  Boehm, 
.  Zeitung^  expresses  the  opinion  that  the  presence  of  starch  in 
pbyll-grains  la  not  suffioient  proof  that  it  is  the  first  product 
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of  assimilation,  aud  cites  the  fact  that  \7hen  a  solution  of  sugar  is  ap- 
plied to  the  cut  surfaces  of  herbaceous  plants  starch  appears  at  once  in 
the  chlorophyll-grains.  Arthur  Meyer  has  a  paper  in  the  BoL  Zeitung 
on  crystalloids  of  trophoplasts  and  on  chromoplasts  of  angiosperms. 
Pringshelm,  in  Bericht  DeuUch,  Bot  Oeaell.  gives  the  name  of  cellulin- 
grains  to  bodies  found  in  hyphsB  and  oogonia  of  Saprolegniecs^  which  he 
says  have  been  mistaken  by  Zoff  for  amseboid  bodies.  They  resemble 
in  their  chemical  nature  cellulose,  but  do  not  give  the  same  colt>rs  with 
the  ordinary  tests.  They  do  not  appear  to  be  capable  of  assimilation, 
but  are  rather  excretory  products.  Errara  reports  that  true  glycogen, 
identical  with  the  glycogen  of  animals  is  found  in  fungi,  especially  in 
some  Ascomycetes  where  it  at  first  pervades  the  whole  plant  but  after- 
wards accumulates  in  the  asci. 

The  coloring  matters  of  plants,  more  particularly  the  non-green  colors, 
are  elaborately  treated  in  two  papers ;  one  by  Fritxzsch,  in  Pringsheim's 
Jdhrbiicher^  and  the  other  by  Pick  in  the  Bot.  CentralblatL  Borodin, 
in  Bull,  Acad.  Imp.  St.  Petersburg,  has  a  paper  showing  the  wide  distri- 
bution in  plants  of  some  crystalline  pigments  related  to  chlorophyll. 
Lemaire,  in  Ann.  Sci.  Nat..,  states  that  besides  cutinization  the  epidermis 
of  plants  is  capable  of  lignification.  Zacharias,  in  Bot.  Zeitung^  in  an 
article  on  albumen,  nuclein,  and  plastin,  states  that  a  great^art  of  the 
starch- builders  is  composed  of  albumen,  which  is  also  found  in  smaller 
amounts  in  chlorophyll-grains. 

The  subject  of  the  direct  connection  of  the  protoplasm  of  adjoining 
cells  through  openings  in  the  cell  walls,  which  has  long  been  known  to 
be  the  case  in  FloridecBj  and  which  has  recently  been  shown  by  Gardiner 
to  be  true  also  in  the  sensitive  organs  of  some  plants  as  Mimosa  pudieaj 
has  given  rise  during  the  present  year  to  several  papers.  W.  Hillhouse, 
in  Bot.  Centralblatt,  shows  that  a  connection  of  the  protoplasm  of  adja- 
cent cells  is  not  limited  to  Mimosa^  but  is  much  more  general  than  had 
been  suspected.  Gardiner,  in  Proc.  Boy.  8oc.  London^  confirms  this 
fact,  and  Bussow  goes  so  far  as  to  say  that  ^'  in  every  plant  during  its 
whole  life  the  mass  of  protoplasm  is  continuous." 

De  Yries,  in  Bot.  Zeitung^  in  an  article  on  the  part  which  vegetable 
acids  play  in  the  turgescence  of  growing  organs,  thinks  that  in  great 
part  they  act  merely  by  assisting  the  roots  to  absorb  salts  of  potash. 
The  Ann.  Sci.  Nat.  contains  the  results  of  Yesque's  experiments  on  the 
direct  observation  of  the  movement  of  the  water  in  the  vessels  of  plants. 
He  says  that  there  is  a  movement  of  water  when  the  vessels  are  fall  of 
water  or  when  long  columns  of  water  are  separated  by  air-bubbles. 
But  when  small  amounts  of  water  and  air-bubbles  are  alternately 
arranged  there  is  no  motion. 

Yolkens,  in  Jahrb.  Bot.  Oart.  Berlin^  has  shown  the  relation  of  water- 
pores  to  underlying  tissues  in  a  large  numlier  of  species  belonging  to 
36  families.  A  very  full  treatise  by  Famintzin  an  metastasis  and  met- 
amorphosis of  energy   in  plants  has  appeared  in  Sohrift.  Ahad,  8t, 
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Petersburg  J  and  has  been  issued  as  a  separate  edition.  It  is  in  Bussian, 
and  is  a  detailed  account  of  assimilation  and  related  topics.  Leclerc, 
in  Ann.  Set.  Nat^  has  a  paper  on  transpiration,  where  he  gives  a  history 
of  modern  theories  and  discoveries. 

Iteinke,  in  Bot  Zeitung^  has  a  paper  on  autoxidation  in  living  vege- 
table cells.  He  states  that  in  every  cell  are  found  antoxidators  or  sub- 
stances which,  at  a  low  temperature,  and  by  the  action  of  molecular 
oxygen,  can  be  oxidized  in  .the  presence  of  water,  producing  peroxide 
of  hydrogen.  Wortmann.  also  in  Bot  Zeitung^  shows  that  radiant  heat 
falling  on  a  growing  organ  causes  it  to  curve  to  or  from  the  source  of 
heat,  and  that  the  phenomena  resemble  those  caused  by  light.  Wieler 
states  that  plants  grow  more  rapidly  under  diminished  atmospheric 
pressure,  although  beyond  a  certain  point  the  converse  is  true.  Stahl, 
in  a  paper  on  the  influence  of  light  on  the  growth  of  plants,  Oes.  Med. 
&  Naiurtoiss.  JenUj  says  that  in  plants  exposed  to  the  light  the  palisade 
cells  are  specially  developed,  and  that  in  plants  growing  in  dry,  sunny 
places,  the  leaves  tend  to  assume  a  vertical  position,  owing  either  to  a 
lengthening  of  the  upper  side  of  the  leaf-stalk,  or  more  frequently  to  its 
apward  bending.  The  difference  in  aspect  of  the  leaves  of  the  same 
species  when  growing  in  the  shade  or  exposed  to  the  sun  arises  from 
the  fact  that,  in  the  former  case,  the  parts  of  a  leaf  lie  more  nearly  in  a 
single  plane,  while,  in  the  latter  case,  they  are  curved  and  bent  in  different 
planes.  The  action  of  electric  light  on  the  growth  of  plants  has  been 
noticed  in  several  journals  during  the  year,  but  the  results  arrived  at 
are  unsatisfactory  and,  at  least  as  far  as  any  practical  application  of 
the  electric  light  is  concerned,  it  seems  as  if  little  was  to  be  expected. 
Wiesner,  in  Bot  Zeitungj  maintains  that  there  are  two  maxima  of  growth 
in  the  epicotyl  of  Fhaseolus  multiflorus^  and  a  repetition  of  his  earlier 
experiments  on  this  point  confirms  their  accuracy. 

The  first  series  of  Investigations  of  the  Laws  of  Orowth  of  Plant  Organs^ 
by  Wiesner  and  Wettstein,  is  devoted  to  a  study  of  the  nutation  of  in- 
temodes.  Baranetzki,  in  Mem.  Acad.  Set.  St.  Petersburgy  has  a  paper 
on  the  nutation  and  winding  of  stems.  Bengt  Joensson,  in  Bericht. 
Deutsch.  Bot.  OeselL^  considers  the  effect  of  currents  of  water  on  growing 
plants,  or,  as  he  calls  it,  Rheotropismt^.  He  finds  that  in  the  Plasmodia 
of  Myxomycetes  the  growth  is  against  the  current,  i.  e.,  positively  rheo- 
tropic,  while  in  some  mucors  it  is  with  the  current,  or  negatively  rheo- 
tropic.  Pfeffer  has  an  important  communication  in  the  same  journal, 
Locomotorische  Richtungsbewegungen  durch  cliemische  Reize.  He  states 
that  the  antherozoids  of  ferns  are  attracted  by  the  malic  acid  given  off 
by  the  open  archegonia,  while  in  mosses  the  antherozoids  are  attracted 
by  cane  sugar.  Capillary  tubes  filled  with  a  weak  solution  of  malic 
acid  or  its  salts  can  be  used  for  attracting  the  antherozoids  of  ferns, 
which  will  enter  the  mouth  of  the  tubes.  Zoospores  of  Saprolegnia  are 
attracted  by  the  denser  parts  of  solutions  in  which  any  good  nourishing 
material  is  unequally  distributed. 
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The  Btractare  and  faDction  of  the  epidermal  system  of  plants  is 
treated  in  detail  by  Westermaier  in  Pringshelm's  Jahrbuecher.  Am- 
'  bronu,  in  the  same  journal,  shows  that  the  presence  of  pores  in  the 
outer  walls  of  epidermal  cells  is  not  opposed  to  the  theory  that  the 
pores  in  internal  cells  are  for  the  purpose  of  assisting  diasmotic 
changes.  Wilhelm,  in  Bericht  Deutsch  Bot.  OeseU.j  reports  that  in  a 
considerable  number  of  Coniferce  he  found  the  outer  opening  of  the 
st-omata  filled  with  a  fine-grained,  waxy  substance,  evidently  intended 
to  diminish  transpiration.  In  the  same  journal  are  papers  by  Schwen- 
dener  on  the  protective  sheath  in  stems  and  the  way  in  which  it  is 

m 

Strengthened ;  a  preliminary  communication  by  A.  Fischer  on  the  sieve- 
cell  system  of  Cucurhita;  and  Wilhelm  gives  the  results  of  some  exper- 
iments with  young  oaks,  which  had  been  stripped  of  their  leaves  in 
June,  and  on  examination  in  the  autumn  were  found  to  have  a  double 
annual  ring,  confirming  the  observations  of  Kiny.  The  Bot.  Centrablatt 
has  a  paper  by  Eussow,  Zur  Kenntnisa  des  Holzes^  insonderkeit  des  Con- 
iffren  Holzes,  which  is  summed  up  as  follows  by  the  author:  The  ves- 
sels and  tracheids  are  merely  pumps,  by  which  the  water  is  transferred 
from  the  roots  to  the  leaves  by  the  action  of  two  forces,  a  suction  act- 
ing through  the  "zweiseitigen  Hoftuepfel"  and  a  direct  pressure  acting 
through  the  "einseitigen  Hoftuepfel.''  The  microscopic  anatomy  of  the 
principal  Japanese  Coniferce  is  illustrated  by  Nakamura  in  Hartig's 
Untersuch.  forsthot  Instit.  Munich.  Klebahn  has  a  paper  on  the  struct- 
ure and  function  of  Lenticells  and  their  substitutes  in  plants  destitute 
of  lenticells  in  Bericht.  Deutsch.  Bot.  Oesell.  In  the  last-named  journal 
is  a  short  paper  by  Korschelt,  in  which  he  states  that  not  only  in  Gym- 
nosperms^  as  had  been  shown  by  Dingier,  but  in  certain  Phaenogams 
he  found  that  the  terminal  growth  took  place  by  means  of  a  three-sided 
scheitel-cell.  Also  in  the  same  journal  is  a  paper  by  Urban  on  the 
morphological  significance  of  the  thorns  of  Aurantiacetc,  He  thinks 
that  they  are  not  transformed  axillary  branches,  as  is  generally  sop- 
posed,  but  the  two  lower  leaves  of  an  axillary  branch.  The  Torrey 
Bulletin  has  a  pai>er  by  Shrenk  on  the  hausstoria  of  Commandra. 

Van  Tieghem  and  Guignard  give  some  observations  on  the  mechan- 
ism of  the  fall  of  leaves,  and  the  species  specially  examined  by  them 
was  Oymnocladus  canadensis.  In  the  case  of  the  leaves  proi>er  a  layer 
of  cork  is  formed  at  the  insertion  of  the  leaf,  and  the  layer  of  sep- 
aration forms  above  the  cork  layer.  The  leaflets  have  a  meristem 
formed  around  the  vascular  bundle  of  their  petioles,  and  by  the  forcible 
growth  of  the  meristem  the  bundle  is  finally  ruptured.  In  the  Proe. 
AJcad.  Wiss,  Berlinj  Schwendener,  in  a  paper  entitled  Zur  Thearieder 
Btattstellungeuj  replies  to  the  criticisms  of  his  opponents,  especially  C. 
De  Candolle.  GoebePs  paper  in  Pringsheim's  Jahrbuecher  on  the  de- 
velopment of  certain  inflorescenses  confines  itself  to  the  OraminoB 
and  UrticacecB.  In  the  Bot  Zeitung  Goroschankin  describes  and  flgares 
AJeFe-pIates  in  the  membranes  of  the  corpasoola  of  Oyoads  and  Ooni* 
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fern,  and  Prohaska  states  that  in  Daphne  the  nuclei  of  the  embryo-sack 
neither  unite  with  one  another  nor  subsequently  divide  to  form  the 
nuclei  of  the  endosperm. .  Celakovsky,  in  Pringsheim's  Jahrhvecher^ 
has  a  paper  on  Homologien  dsr  generativen  ProdukU  der  Fruchtblatter  in 
Phsenogams  and  higher  Cryptogams. 

To  settle  the  question  whether  Drosera  was  really  nourished^by  the 
insects  caught  and  dissolved  by  the  leaves,  Biisgen  started  with  seedling 
plants  and  kept  them  under  control,  feeding  some  with  insects  while 
others  were  kept  free  from  insects.  Bis  results,  given  in  Bot.  Zeitung^ 
confirm  the  accuracy  of  Darwin's  views,  for  the  Droserce  fed  on  insects 
were  better  developed  than  those  which  were  not.  Marcus  A.  Jones 
finds  that  insects  are  caught  by  Mentzelia  Icevicaulis.  The  hairs  on  the 
leaves  are  furnished  with  barbs,  so  that  insects  which  insert  their  heads 
between  the  barbs  cannot  withdraw  them.  There  was  no  evidence, 
however,  that  the  insects  were  digested  by  the  plants.  In  the  American 
Naturalist  J.  F.  James,  in  an  article  entitled  Pitcher  Plants^  describes  the 
contrivances  of  Sarracenice  for  catching  insects. 

Of  the  numerous  papers  treating  of  the  mode  of  fertilization  of  diflfer- 
ent  flowers  we  can  refer  only  to  a  few  of  the  more  important.  Kosmos 
has  several  papers  by  Fritz  and  Hermann  Mueller.  In  Die  Blumen  des 
Mehnenhaumes  Fr.  Mueller  remarks  that  Carica  papaya^  the  pawpaw,  is 
an  exception  to  SprengePs  rule,  that,  in  entomophilous  plants  with  im- 
perfect flowers  the  males  are  more  conspicious  than  the  female,  and  Her- 
mann Mueller  follows  with  remarks  on  fertilization  of  monoecious  spe- 
cies. The  last-named  botanist  ha^  two  other  papers  in  Kosmos :  one  on 
the  significance  of  the  change  in  color  of  Pulmonaria  officinalis;  the 
other,  Arheitstlieilung  bet  Stauhgefcessen^  in  which  he  discusses  the  difcr- 
eut  functions  of  the  stamens  with  long  filaments  and  pale  pollen  and 
those  with  short  filaments  and  showy  pollen  both  in  the  same  flower,  as 
in  the  crape  myrtle,  Lagerstrcemia,  The  showy  pollen  is  to  attract  in- 
sects and  serves  them  as  food,  while  the  pale  pollen  is  for  fertilization  of 
the  flowers.  Facts  on  this  subject  have  also  been  given  by  Fr.  Mueller 
in  Nature,  In  some  biological  observations  on  flowers  from  South  Brazil, 
in  Bericht.  Deutsch.  Bot.  OeselL,  Fr.  Mueller  describes  the  peculiar  fertil- 
ization of  two  species  of  Cypella. 

The  pollination  of  Aracece  has  been  studied  by  Arcangeli,  who  gives 
a  number  of  interesting  details  in  Nouv.  Giorn.  Bot.  The  peculiarities 
of  the  anther  of  Rosacea  purpurea  are  described  by  Lynch  in  Jour. 
Linn.  Soc.j  in  which  are  also  papers  by  A.  W.  Bennett  on  the  constancy 
of  insects  in  their  visits  to  flowers,  butterflies  being  very  irregular  and 
bees  very  constant,  and  by  Christy  on  the  habits  of  insects  when  visit- 
ing flowers,  in  which  he  shows  that  insects  prefer  a  number  of  succes- 
sive visits  to  the  same  species  of  flowers.  Meehan  announces  the  dis- 
covery of  sensitive  stamens  in  Echinocactus  Wlripplei^  and  ho  gives  in 
Proc.  Acad.  Nat.  Sci.  Philadelphia  some  remarks  on  the  fertilization  of 
Cacta<^€(v.    Meehan  reports  in  Torrey  Bulletin  that  he  has  found  cleisto- 
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genoas  flowers  in  Nemophila  maculata.  ImpatieM  paltidaj  Opuntia  lepU- 
caulisj  and  Viola  sarmentoaa.  Urban  describes  the  fertilization  of  RvMf^ 
gia  in  BerichL  Deutsch.  BoL  QeselLy  and  a  large  number  of  facts  with  re- 
gard to  the  fertilization  of  Rutacece  in  a  paper  on  that  order  in  Jakrh. 
Bot  Gart.  Berlin. 

BACTERIA  AND   FERMENTS. 

We  can  in  this  connection  mention  merely  some  of  the  more  impor- 
tant papers  on  bacteria  which  are  of  interest  from  a  botanical  point 
of  view.  By  far  the  greater  part  of  the  very  namerous  pax>er8  on  these 
organisms  have  treated  the  sabject  from  a  medical  or  sanitary  stand- 
point. Zopfs  Die  Spaltpilzej  originally  pablished  in  the  EncyJclopadie 
der  NaturwiHsenschafteny  is  a  clear  and  well-illustrated  treatise  which 
gives  the  botanical  characters  and  what  is  known  of  the  development 
of  the  principal  Schizomycetes  which  produce  chemical  or  pathogenic 
changes.  Miller  describes  and  figures  in  the  BerichL  Deutsche  GeseiL 
a  large  form,  Leptothrix  gigantea^  found  on  the  teeth,  and  in  the  same 
journal  Kurth  describes  a  new  Bacterium  Zopfii  with  coccus  and  bacte- 
rium forms.  The  Am.  Naturalist  gives  a  description  of  some  pathogenic 
Micrococci  by  Burrill,  reprinted  from  the  Eeport  Illinois  Museum. 

The  report  of  the  Carlsberg  Laboratory  has  an  article  by  £.  Hansen  on 
the  Physiology  and  Morphology  of  Alcoholic  Ferments,  He  studied  espe> 
cially  the  endospores  of  different  ISaccharoinycetes  which,  although  they 
cannot  be  distinguished  from  one  another  by  morphological  characters, 
yet  differ  in  the  time  required  for  germination  when  exposed  to  differ- 
ent temperatures.  He  gives  tables  showing  by  curves  the  maxima 
and  minima  at  different  temperatures.  The  forms  called  by  Pasteur 
Toruke  resemble  species  of  Saccharomyces^  but  as  they  do  not  produce 
ascospores  they  are  considered  by  Hansen  to  be  distinct  from  that  genus. 
Hansen's  paper  concludes  with  an  account  of  some  secondary  injurious 
changes  which  take  place  in  beer  from  the  growth  of  certain  ferments. 

THALLOPHYTES. 

Fungi. — The  fifth  part  of  Brefeld's  Botanische  Unter^uchungen  treats 
of  Ustilaginece^  and  he  has  carefully  studied  the  mode  and  conditions  of 
germination  of  the  spores  of  several  genera.  The  form  of  germination 
depends  largely  on  the  nature  of  the  medium  in  which  the  spores  .may 
be  at  the  time.  Under  certain  circumstances  yeastlike  cells  are  i>ro- 
duced  and  these  may  be  propagated  indefinitely.  Even  in  other  orders, 
as  shown  in  Exoascus^  yeastlike  germinations  occur,  and  Brefeld  is  not 
willing  to  accept  the  view  that  species  of  Saccharomyces  are  distinct,  but 
he  regards  them  as  derived  from  other  fungi.  The  development  itf  some 
anomalous  Usiilaginew  has  been  studied  by  Cornu  who,  in  the  Ann. 
Sci.  Nat.  describes  and  figures  some  new  genera  distinguished  by  the 
mode  of  germination  and  anatomical  peculiarities.  The  development  of 
the  anomalous  genus  Qrayhiola  has  been  studied  by  Ed.  Fischer^  whose 
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resalts  have  been  published  in  the  Bot  Zeitung.  An  examination  of  liv- 
ing material  and  of  dried  specimens  including  those  in  Bavenel's  Fangi 
Garoliniani  shows  that  the  genus  is  not  related  to  ^cidium  as  some  have 
supposed,  although  it  is  not  easy  to  say  in  what  order  of  fungi  Graphiola 
should  be  placed.  The  Proc.  Royal  Society  contain  two  papers  by  Plow- 
right  ;  in  one  Mahonia  aquifoliu  is  stated  to  be  a  propagator  of  the  wheat 
mildew,  the  secidium,  of  which  appears  abundantly  on  Mahonia  in  some 
places  in  England  where  the  more  common  secidinm  on  barberry  is  scanty 
or  quite  wanting ;  the  second  paper  is  on  the  Life  History  of  the  Dock 
jEcidiunij  which  he  asserts  is  connected  with  Pxiccinia  arundinacea  D.  G. 
The  discussion  between  Pringsheim  and  De  Bar^  in  regard  to  the  de- 
tails of  the  fertilization  in  Saprolegnieoe  has  been  continued  this  year. 
The  first  named  botanist  has  twice  referred  to  the  subject.  In  the  Bot 
Centralblatt  he  replies  sharply  to  the  criticisms  of  Zopf  concerning  the 
siupposed  amodbsB  in  the  tubes  and  oogonia  of  9aprolegnicB.  The  other 
paper  appeared  in  Pringsheim's  Jahrhuecher^  where  he  reaffirms  his 
views  in  opposition  to  the  apogamic  nature  of  the  spores  in  some  species 
of  Achlya.  In  the  Bot.  Zeitung  of  January,  De  Bary  reiterates  his  be- 
lief in  the  apogamic  character  of  the  reproduction  and  denies  the  validity 
of  Pringsheim's  views.  The  Centralblatt  has  a  paper  by  Zalewski  on 
the  reproduction  in  Cystopus  followed  by  a  description  of  the  species  of 
the  genus ;  Bainnier  in  the  Ann.  Sci.  Nat.  has  two  papers  on  Mucorini  in 
one  ofVhich  he  gives  a  detailed  account  of  the  conditions  which  afifect 
the  production  of  zygospores,  while  the  other  is  an  abridgment  of  tlie 
author's  larger  work  on  the  subject.  In  his  Aper^u  systimatique  des  chy- 
tridia^iSes  in  the  Arch.  Bot.  du  Nord^  Sorokin  gives  an  account  of  the 
species  of  the  order  known  to  him  more  especially,  however,  those  ex- 
amined by  him  in  Bussia  and  the  East.  Hermann  Hesse  in  an  inaugural 
thesis  discusses  the  systematic  value  of  the  anatomical  structure  of  the 
gills  in  Agaricini  without,  however,  arriving  at  any  very  satisfactory 
results.  A  contribution  to  our  knowledge  of  the  lower  forms  of  Myxo 
mycetes  is  found  in  a  paper  by  Fayoel  in  Bot.  Zeitung  where  he  gives 
the  development  of  Outtulino  protea.  The  mechanism  of  the  discharge 
of  the  spores  in  ascomycetea  has  been  studied  by  Zopf  who,  in  Zeitschrift 
naturwissenschaft  HallCj  describes  and  figures  in  full  the  process  which 
takes  place  in  several  Sordariw  where  by  an  expansion  of  the  proto- 
plasm behind  the  spdre  at  the  tip  of  the  ascus,  the  spore  is  violently 
ejected  and  the  ascus  closed  afterwards.  Eidam  in  Cohn's  Beitrage 
zur  Biologic  has  a  paper  on  the  development  of  a^scomycetesj  as  shown 
by  species  of  Sterigmatocysti^^  of  which  some  new  and  curious  forms  arc 
described.  In  one  instance  an  ascus  is  formed  by  the  union  of  two 
similar  spiral  hyphaB.  At  the  end  of  the  paper  is  a  reply  to  some  of  Bi*e- 
feld's  views  on  reproduction  in  this  gronp. 

The  papers  treating  of  American  species  of  fungi  have  been  unusually 
numerous.  The  33d  and  34th  Reports  of  the  New  York  State  Museum 
include  descriptions  and  figures  of  a  large  number  of  fungi  new  to  the 
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State  by  the  State  botanist  Mr.  0.  H.  Peck,  together  with  an  accoaot 
of  certain  common  injurioas  fangi.  Peck  has  also  several  papers  ou 
new  fnngi  in  the  Torrey  Bulletin,  including  a  new  fern  rust,  Ceeoma 
Cheilanthis,  and  a  new  genus,  NeopecMa  Sacc.,  founded  ou  the  older 
Sph(Bria  CouUeri  Pk.  A  considerable  number  of  new  species  of  the 
United  States  have  been  described  in  the  Torrey  Bulletin  by  Ellis  and 
Kellermann  and  in  the  Am.  Naturalist  by  Ellis  and  Martin.  Hedwigia 
has  notes  and  descriptions  of  several  United  States  fungi  by  Winter, 
some  of  the  descriptions  being  also  given  in  Torrey  BuUstin,  Farlow 
in  I'roc.  Am.  Acad.  Boston  gives  critical  notes  and  descriptions  of  some 
of  the  species  contained  in  the  3d  and  11th  centuries  of  Ellis's  North 
American  Fungi.  The  Peronosporew  of  the  United  States  is  the  title  of 
a  paper  presented  by  Farlow  at  the  meeting  of  the  ISoc.  Promotion  of 
Agriculture  at  Minneapolis,  and  printed  with  a  supplement  in  the  Bot. 
Gazette.  The  same  writer  has  also  a  paper  on  Some  Ustilaginew  of  the 
United  States,  also  in  the  Bot.  Gazette.  A  description  and  figure  of  a 
Phallus  collected  in  Pennsylvania  by  Ran,  P.  togatus  Kalch.,  ai-e  given 
in  the  Gazette,  and  in  a  later  number  is  a  note  by  Farlow  who  regards 
the  species  as  identical  with  P.  duplicatus  Bosc.  The  Proc.  Cincinnati 
Soc.  Nat.  Hist,  has  a  ijaper  by  A.  P.  Morgan,  Mycologic  Flora  of  the 
Miami  Valley,  with  full  descriptions  of  the  Agaricini  known  to  occur  in 
that  region,  illustrated  by  9  colored  plates.  Morgan  has  also  notes  on 
some  Kentucky  fungi  in  the  Gazette.  The  species  of  Dromyces  foMidin 
Iowa  are  fully  described  by  J.  C.  Arthur  in  the  Bull.  Minnesota  Acad. 
Sci.  A  new  species  of  Entoinophthora  infesting  Cahptenus  differentialis 
is  described  by  Bessey  in  Am.  Naturalist.  New  American  fungi  have 
stlso  been  described  by  Cooke  in  Grevillea,  where  among  other  things  he 
reports  the  appearance  of  a  new  Cycloderma  in  Ohio,  and  states  that 
Milleria  herbatica  Pk.  is  the  long-lost  Testicularia  Cyperi  Klotzsch. 

In  Bot.  Gazette  A.  B.  Seymour  ha«  a  note  on  the  synonymy  of  Puccinia 
heterospora  B.  &  C.  A  partial  List  of  the  Fungi  of  Wisconsin  is  given 
by  W.  F.  Bundy  in  the  Geology  of  Wisconsin,  Vol.  i. 

The  most  extensive  systematic  work  on  fungi  which  has  appeared 
during  the  year  is  the  second  volume  of  Saccardo's  Sylloge  Fungorum 
including  the  remainder  of  the  Pyrenomycetes.  Saccardo  has  also  issued 
a  series  of  plates  illustrating  the  fruit  of  the  genera  included  in  the  first 
two  volumes  of  the  Sylloge  under  the  title  Genera  Pyreno^nycetum  Schema- 
tice  Delineata,  and  the  Fungi  Italici  Delineati  have  been  continued  to 
No.  1440.  The  classification  of  Saccardo  is  not  accepted  by  Cooke  in 
many  x)oints,  and  in  Grevillea  the  latter  has  given  a  revision  of  some  of 
the  genera  already  treated  by  Saccardo,  viz,  Xylaria,  Hypoxylon^  Num- 
mularia,  Anthostoma  and  their  allies,  and  in  the  Journal  of  Botany  a 
revision  of  Sphcerella.  The  first  volume  of  Cooke's  Illustrations  of  British 
Fungi,  including  the  Leucospori  in  292  plates,  has  been  completed,  and 
the  beginning  of  the  secrmd  volume  has  a  number  of  the  Hyporhodii. 
Qrevillea  has  also  a  notice  of  new  British  Fungi  by  Cooke,  a  classifica- 
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tion  of  the  British  UredinecB  on  the  continental  method  by  Plowright, 
and  a  paper  on  the  general  classification  and  nomenclature  of  the  order 
by  Cooke.  The  fungi  of  the  Netherlands  are  treated  by  Oudemans  in 
his  revision  of  the  Periaporidcecs  of  that  country,  and  by  Galkoens  in  his 
synopsis  of  the  Uredineas  and  UstilaginecB  of  Holland.  French  species 
have  been  described  in  several  articles  in  the  Mevue  Myeologique,  and 
by  Fabre  in  the  Ann.  Sci,  Nat  in  a  continuation  of  his  SphceriacecB  of 
Yaucluse,  and  illustrations  of  French  species  are  given  in  the  continua- 
tion of  Oillet's  Hymhnomycites  de  France  and  Patouillard's  Tabulce-Anor 
lyticcB.  Australian  fungi  have  be^n  enumerated  and  described  by  Cooke 
in  Orecillea.  The  fungi  of  RabenhorsVa  Kryptogamen  Flora  have  been 
continued  this  year  through  the  Basidiomycetes,  and  two  centuries  of 
Winters  Fungi  Furopcei  have  appeared.  Frikssen's  Fungi  Bcandina- 
vici  has  been  continued  by  a  second  century,  and  a  new  series  of  fungi 
exsiccati,  Ungams  Pilze  or  Hungarian  fangi,  has  been  started  by  Lin- 
hart. 

Numerous  papers  have  appeared  on  fungi  which  produce  diseases  of 
plants,  more  especially  those  of  the  grapevine.  The  Untersuchungen 
avs  dem  forsihotanischen  Institut  of  Munich j  edited  by  Prof.  Eobert  Har- 
tig,  has  several  important  papers.  Dr.  Heinrich  Mayr  gives  an  account 
of  the  disease  caused  by  Nectria  cinnabarina  in  maple,  linden,  and  horse- 
chestnut.  Hartig  describes  the  diseases  of  the  white  pine  {Pinu8 
stroous)  which  appears  to  be  much  more  susceptible  to  fungous  dis- 
eases in  Germany  than  with  us.  Hartig  also  gives  a  very  full  account 
with  illustrations,  of  what  he  calls  Rhizomorplia  necatrix^  which  pro- 
daces  the  rot  of  the  root  and  lower  part  of  the  stem  of  grapes,  a  dis- 
ease which  had  been  previously  attributed  to  a  number  of  different 
fuDgi  by  French  and  Italian  writers.  No  perithecia  were  found  by 
Hartig,  who  asserts  that  the  Rhizoinorpha  is  quit^  different  from  that 
which  has  been  connected  with  Agaricus  melleus. 

The  elaborate  memoir  of  Cornu,  Le  Peronospora  des  vignesj  which 
forms  one  of  the  series  of  papers  on  the  diseases  of  the  vine,  published 
by  order  of  the  French  Academy,  although  printed  in  1882,  was  not 
widely  distributed  until  the  present  year.  The  writer  gives  a  very  full 
account  of  the  literature  of  the  subject  and  details  of  the  microscopic 
structure  with  numerous  excellent  plates.  Prillieux,  in  the  BulL  Bot. 
8oc,j  reports  that  the  oospores  of  Peronospora  viticola  have  been  made  to 
germinate.  In  germination  the  oospores  give  out  a  tube  instead  of 
zoospores,  which  is  contrary  to  what  take  place  in  the  case  of  the  con- 
idi^.  The  Bericht  Beutsch  Bot  Oesell.  contains  a  paper  by  Frank,  on 
some  new  and  little-kno¥m  diseases  of  plants,  in  which  he  describes  a 
fungus,  Fusicladium  tremuUdj  which  attacks  Populus  tremuUiy  and  he  re- 
fers also  to  Okeoaporium  Lindemuthianum^  which  produces  discolored 
spots  on  the  pods  of  caltivated  beans,  and  bas  prevailed  not  only  in 
Europe  but  also  in  this  country  daring  the  year.  The  Oardenerh  Chron- 
icle has  several  notices  of  fungous  diseased,  a  considerable  space  being 
H.  Mis.  69 44 
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devoted  to  the  disoussioD  by  Plowriglit  and  others  of  Jensen's  experi- 
ments on  the  protection  against  the  potato  rot  afforded  by  a  deep  layei 
of  soil  over  the  potatoes.  The  cause  of  the  yellows  in  peaches  has  been 
studied  by  Penhallow  in  the  reports  of  Haughton  Farm,  and  the  con- 
ditions of  the  soil  and  the  alterations  in  the  peach  trees  are  given  in  de- 
tail, but  no  special  fungus  is  assigned  as  the  cause  of  the  disease. 

We  should  in  this  connection  mention  a  few  works  which  treat  of 
fungi  which  cause  disease  in  ^man  and  animals,  although  they  are  of 
medical  rather  than  of  botanical  interest.  The  structure  and  develop- 
ment of  the  Soorpilz,  Oidium  albicans  are  treated  by  Dr.  F.  A.  Kehrer  in 
a  paper  published  at  Heidelberg.  The  writer  states  that  the  spore  cap- 
sules mentioned  by  Bnrckhardt  are  merely  conidia,  surrounded  by  epi- 
thelial cells,  but  be  agrees  with  Gramitz  as  to  the  existence  of  resting 
spores.  The  relations  oi  AspergilliLS  flavuSj  A.  niger^  A.fumigatuSy  and 
A,  glaucusj  to  Otomycosuf  aspergUlina  are  discussed  in  a  paper  by  Dr.  F. 
8iebenmann,  of  Brugg.  The  species  are  described  and  figured  in  three 
plates  of  poor  quality,  and  a  considerable  pait  of  the  paper  is  taken  up 
with  an  account  of  the  effects  of  certain  reagents  on  the  growth  of  the 
species  studied.  Dr.  L.  Lichtheim  has  discovered  two  new  species  of 
Mucor^  named  by  Cohn  if.  rhizopodiformis  and  Jf.  corymbi/erj  which 
produce  disease  when  introduced  into  the  blood  of  rabbits.  The  writer 
gives  the  results  of  his  inoculations,  and  a  differential  diagnosis  of  the 
Mucormykoses  and  Aspergillomykos'^s.  Zopf,  in  BioL  Centralblattj  de- 
scribes a  new  species  of  MyxomyceteSy  Haplocoecus  retioulatus^  which  is 
foand  in  the  hog.  Dr.  J.  Schroeter  gives  some  statistics  of  cases  of 
poisoning  by  eating  fungi,  which  have  occurred  in  Silesia  up  to  1880. 
The  number  is,  however,  small,  and  the  determination  of  the  species 
eaten  was  only  possible  in  a  few  instances^ 

AlgcB. — Relating  to  species  of  the  United  States  may^  be  mentioned 
Notes  an  New  England  Algw^  No.  2,  by  F.  S.  Collins,  in  the  Tarrey  BuHe- 
Unj  where  he  reports  the  discovery  of  Codiolum  longipes  Foslie,  CaUi- 
ihamnium  inembrana4seum  Magnus,  and  other  species  not  before  known 
our  coast.  In  the  same  journal  Mr.  G.  W.  Perry  has  a  note  on  large 
specimens  of  Arthrocladia  villosa,  found  at  Falmouth,  Mass.  No.  7  of 
WoUe's  Fresh'  Water  Algce^  also  in  the  Bulletifij  describes  and  enumerates 
a  considerable  number  of  species  new  to  the  United  States,  principally 
Desmids.  The  Bull.  Minnesota  Acad,  Sci,  has  a  paper  by  J.  G.  Arthur 
on  some  alg®  of  Minnesota  supposed  to  be  poisonous.  There  is  also  a 
Note  on  Fresh-  Water  Algw,  by  Farlow,  in  Bot,  Gazette,  where  he  reooirds 
the  finding  of  Nostochopsis  lobata  in  Vermont  by  Mr.  Faxon,  and  of 
Sphceroploea  annulina  in  California  collected  by  Mrs.  Austin. 

The  sixth  part  of  Agardh's  Till  Algemes  Systematik  is  a  monograph  of 

UlvacecSj  in  which  Agardh  includes  the  Porphyrem  of  other  writers. 

The  work  is  in  Latin  and  is  illustrated  by  colored  plates.    The  fourth 

part  of  Areschoug's  Observationes  PhycologiccB  is  devoted  to  notes  on 
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LaminariecB^  in  which,  among  other  things,  are  descriptioDS  of  several 
forms  from  the  Pacific  coast  of  the  United  States.  The  memoirs  of  the 
zoological  station  of  Naples  include  an  illustrated  monograph  of  the 
CyatoseircB  of  the  Bay  of  Naples  by  Valiante,  who,  in  addition  to  the 
descriptive  part,  gives  an  accountof  the  development  of  the  oonceptade 
in  the  genus.  He  differs  from  Bowers  in  thinking  that  the  conceptacles 
are  not  developed  from  the  depressions  which  bear  the  hairs,  as  was 
said  by  Bowers  to  be  the  case  in  Fucus.  The  fructification  of  the 
Floridem  has  been  studied  by  Fr.  Schmitz,  who,  in  a  paper  in  the  BeriehU 
JconigL  Akad.  Wissenschaft.  Berlin^  gives  the  results  of  his  special  studies 
of  the  formation  of  the  cystocatp  in  different  representatives  of  the 
order,  together  with  general  remarks  on  the  significance  of  the  repro- 
ductive process  in  this  group  of  plants.  The  development  of  Cutlena 
adspersa  has  been  studied  by  Janczewski,  who  has  an  illustrated  paper 
on  the  subject  in  the  Ann.  Sci.  Nat,^  where  he  also  considers  the  rela- 
tive position  of  the  Outleriew  to  other  algsB,  and  describes  a  new  genus, 
Oodlewskiaj  belonging  to  the  Phycochroinacew.  Dr.  Max  Franke,  in 
Cohn's  Beitraege  zur  BiologiCj  gives  the  development  of  a  curious  alga, 
Undoclonium  polymorphum^  a  parasite  of  Lemna  gihba. 

The  first  part  of  Borzi's  8tudi  Algologicij  which  is  illustrated  with  nine 
quarto  plates,  is  a  minute  study  of  several  Chlorophycece^  five  of  which 
are  made  the  types  of  new  genera.  Flahault,  who  has  studied  the  varia- 
tions of  Nostocsj  has  a  paper  in  the  BulL  ^oc.  Bot.  Frwncej  with  a  plate 
of  some  of  the  forms  examined  by  him.  He  maintains  ths^t  Nostoe  fla- 
gelliformej  supposed  to  be  peculiar  to  Texas,  is  only  a  form  to  the  old  N. 
commune^  and  he  has  found  the  same  form  in  France.  Under  the  title 
Zur  Morphologie  der  Cyanophyceenj  Ed.  Tangl  describes  a  new  genus, 
which  he  calls  Plaxoneniay  related  to  Oscillaria,  and  gives  an  accountof 
some  stages  of  its  development.  In  the  Bot  Zeitung  Hansgirg  explains 
the  motions  of  Oscillariw  by  a  difference  in  the  turgescence  of  the  cells 
at  the  two  extremities  of  the  filaments,  and  does  not  accept  the  state- 
ment of  En'glemann  that  the  motion  is  caused  by  a  protoplasmic  exu- 
dation. Wille,  in  a  paper  in  Berioht.  Deutach.  Bot.  Oesell.,  states  that  he 
has  seen  a  nucleus  in  Tolypothrix  lanata^  which  undoubtedly  belongs  to 
the  PhycochromacecBj  an  order  in  which  it  was  very  doubtful  whether  a 
nucleus  existed.  In  the  Bericht.  Deutsch.  Bot.  Oesell.  Zopf  has  a  paper 
on  the  development  of  Tolypothrix  amphiHca^  which  he  claims  supports 
his  view  of  the  variability  of  the  Phycochromaoece. 

The  most  extensive  work  which  has  appeared  during  the  year  relat- 
ing to  local  floras  is  Ardissone's  Phycologia  Mediterranean  in  the  memoirs 
of  the  Soc*  Critt.  Ital.  It  is  a  large  octavo  of  five  hundred  pages,  with 
very  full  synonymy  and  notes  of  the  Italian  Florideas.  The  part  of  Baben- 
horst's  Kryptogamenflora  edited  by  Hauck  has  been  continued  through 
the  remainder  of  the  Floridew  and  the  Phwosporeas.  Cooke's  British 
Fresh'  Water  Algas  has  been  continued  through  part  6,  comprising  Chloro- 
sporeWj  Vditoheriaj»a,nd  (Edogonium.    New  British  algsB  have  also  been 
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described  by  E.  M.  Holmes  in  Orevillea.  Piccoue  has  published  an  ac- 
count of  the  algfiB  collected  in  the  cruise  of  the  "  Volante'^  in  tlie  Mediter- 
ranean. In  an  interesting  paper  on  the  flora  of  snow  and  ice,  especially 
in  Arctic  regions,  Wittrock  gives  an  account  of  the  forms  known  to 
occur  in  such  regions,  with  notes  and  figures  of  the  development  of 
^phcBrella  (Protococcus)  nivalis.  Lagerheim  read  a  paper  on  the  snow 
flora  of  Lapland  before  the  Botanical  Society  of  Stockholm.  Lundeli 
states  that  he  has  found  Desmids  in  a  living  condition  in  blocks  of  ice. 
In  Pringsheim's  Jahrbucher  A.  Fischer  has  a  paper  on  the  occurrence 
of  gypsum  crystals  in  Closteria^  and  in  the  Bot  Zeitung  a  detailed  ac- 
count of  the  cell  division  in  Closteria.  Additions  to  British  Desmidiea 
are  given  by  Joshua  in  Journal  of  Botany.  Parts  11  and  12  of  Wit- 
trock and  Nordstedt's  Algas  Scandinavicce  appeared  this  year.  Two  new 
series  of  algsB  exsiccatsB  have  made  their  appearance — a  British  series 
of  marine  species  by  E.  M.  Holmes,  and  a  French  series  of  fresh-water 
species  by  Mougeot,  Manoury,  and  Boumegu^re. 

DiatonMceas. — Two  very  elaborate  papers  by  Otto  Mueller  havfe  ap- 
peared. The  first  ison  the  Law  of  the  Successive  Cell  Divisions  ofMelasira 
arenariaj  and  appeared  in  the  Berickt.  Deutsch.  Bot.  Oesell.  The  second, 
in  Pringsheim'is  Jahrbiicher^  has  a  similar  title,  and  is  in  fact  an  extension 
of  the  last-named  paper,  with  ample  illustrations.  He  gives  diagrams 
of  the  divisions  of  the  cells  by  two's  and  three's,  showing  how  provision 
is  made  for  retarding  the  diminution  in  size  of  the  cells  to  such  a  de- 
gree that  further  increase  can  only  take  place  by  the  formation  of 
auxospores.  The  cell  divisions  of  Synedra  ulna  have  been  studied  by 
Schaarschmidt.  Numerous  papers  have  been  written  on  the  cause  of 
locomotion  in  diatoms,  but  the  writers  differ  widely  on  this  point.  A 
paper  by  Eugler  on  pelagic  diatoms  of  the  Baltic  was  read  at  the  an- 
nual meeting  of  German  naturalists.  Lanzi  has  given  a  short  account 
of  the  diatoms  of  Lago  di  Bracciano,  paying  particular  attention  to  the 
floating  forms.  Prinz  and  Ermenghem  have  been  able  to  make  out 
some  obscure  points  in  the  structure  of  the  valves  of  diatoms  by  means 
of  sections  of  what  is  known  as  the  Cementstein  of  Jutland.  The 
Synopsis  des  Diatomees  de  Belgique  of  Van  Heurck  has  been  continued, 
and  series  1  and  2  of  Grunow's  notes  and  determinations  of  this 
work  have  been  published.  The  diatoms  collected  during  Kares's  Arctic 
expedition  have  been  described  by  Oleve  in  the  Jour.  Linn.  8oe.j  and 
those  collected  on  the  Vega  expedition  have  been  published  in  the  re- 
ports of  the  expedition,  also  by  Gleve. 

Characece. — Dr.  T.  F.  Allen's  Notes  on  the  American  Species  of  TolypeUa^ 
in  the  Torrey  Bulletin,  has  full  descriptions  of  six  species,  with  numerous 
illustrations.  Henry  and  James  Groves  have  notes  on  British  Characece 
in  the  Journal  of  Botany ;  a  description  of  a  new  species,  Ohara  soco- 
trensiSj  is  given  by  IN^ordstedt  in  the  Bericht.  Deutsch.  JBot.  OeselL  ;  and 
£l]>e^''azzi])i  describes  a  iiourid^rable  number  of  Characece  from  the  Ar- 
if  en  tine  Kepublic,  several  of  vi\i\G\i  «K^T3kKv^\si  OWtaAARR  l^UUenses. 
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Lichens. — The  Bericht  Deutsch,  Bot  Oesell.  has  a  paper  by  Krabbe  on 
the  morphology  and  development  of  the  Clad(ynieWy  in  which  he  states 
that  the  podetia  do  not  belong  to  the  thallas,  bat  represent  a  part  of  the 
reproductive  system,  and,  together  with  the  spermogonia  and  apothecia, 
which  they  bear,  form  the  fructification  of  the  lichen.  The  thalhis 
proper  of  the  Otadaniew  consists  of  what  is  called  the  protothallus,  from 
which  the  prodetia  spring.  The  development  of  the  thallus  of  the  Cali- 
dew  is  treated  by  Neubner  in  Flora.  He  describes  the  changes  which 
protococcoid  gonidia  undergo  when  growing  with  hyphse,  and  states 
that  the  protococcus  form  may  change  into  a  stichococcus  form.  O.  J. 
Richards  has  an  article  in  the  Act.  8oc.  Linn,  of  Bordeaux  on  the  sub- 
stratum of  lichens,  enumerating  44  species  which  grow  on  glass,  43  on 
leather,  besides  others  on  iron  and  bones,  and  maintains  that  on  sub- 
stance^ like  glass  the  development  can  be  clearly  seen  and  does  not 
support  the  algo-fungal  theory  of  Schwendener.  In  his  Stuaies  on  Ceph- 
alodiaj  in  the  Proo.  Roy.  Swedinh  Acad.j  Forssell  describes  different  forms 
of  cephalodia,  or  formations  containing  one  or  more  algaa  of  a  different 
type  from  that  of  the  lichen  proper,  and  considers  their  bearing  on  the 
Schwendener  theory. 

New  American  species  of  lichens  have  been  described  in  two  papers 
in  the  Torrey  Bulletin  by  Prof.  Edward  Tuckerman.  The  papers  are 
entitled,  A  new  Ramalinaj  R.  crinitaj  from  San  Diego ;  and  New  Western 
LichenSj  in  which  three  new  species  are  described,  Lecidea  Brandegei 
from  Colorado,  L,  Pringlei  and  Ac^lium  S.ti  Jacohi  from  California,  to- 
gether with  a  new  genus,  Pyrenothamnia^  represented  by  P.  Spraguei 
from  Washington  Territory.  A  new  genus  has  been  made  by  J.  Mueller 
from  Staurothels  diffractella  Tuck.,  which  he  calls  Willya. 

Chrevillea  contains  two  papers  by  Crombie  on  British  lichens,  JEnur 
meration  of  the  British  Cladonieiy  and  On  the  Lichens  in  Dr.  Withering^s 
Herbarium.  The  second  part  of  Wainio's  Adjumenta  ad  Lichenographiam 
Laponice  Femnicce  is  a  catalogue  with  critical  notes  describing  a  consid- 
erable number  of  new  species.  Stizenberger  has  issued  a  second  part 
of  his  stations  and  distribution  of  Swiss  lichens,  and  Zwackh-Holzhau- 
sen  has  published  an  account  of  the  lichens  of  Heidelberg  with  deter- 
minations by  Kylander.  The  lichens  of  Franche-Comt6  have  been  con- 
tinued in  a  third  fasciculus  by  Flagey,  and  Olivier's  Herhier  de  VOrne 
et  du  Oalvados  has  reached  its  seventh  fasciculus.  The  Bull.  8oo.  Bot. 
France  has  a  paper  by  Lamy  de  la  Chapelle  on  the  Lichens  of  Oauteret 
and  Lourdes.  Part  17  of  J.  Mueller's  Lichenologische  Beitraege  in  Flora 
is  devoted  to  species  from  Australia,  and  part  18  includes  for  the  greater 
part  species  from  Brazil.  The  same  botanist  has  also  described  the 
lichens  collected  by  Dr.  Naumann  on  the  Gazelle  expedition  in  Engler's 
Jahrhiichery  and  given  a  revision  of  extra  European  lichens  published 
by  Meyen  and  Flotow  in  1843.  Additions  to  European  lichens  have 
been  given  by  Nylander  in  Flora.  The  Joum*  Linn.  Soe.  has  papers  by 
Nylander  and  Crombie  on  lichens  collected  in  Eastern  Asia  by  A.  C« 
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Maingay  aud  by  Grombie  od  licheDs  of  the  Ohallenger  expedition.  The 
Trans,  Bot  Boc.  Edinburgh  has  descriptions  of  new  lichens  from  New- 
foundland, Kew  Zealand,  land  Scotland  by  Stirton. 

ARCHEGONIATA. 

Mosses  and  Hepaticcd — Very  little  has  appeared  during  the  year  in  this 
department,  and  that  includes  principally  accounts  of  the  mosses  of 
limited  districts.  Haberlandt  has  a  paper  on  the  function  of  the^axial 
bundle  in  moss  stems  in  the  Bericht.  Deutsch.  Bot.  OeselLj  and  W.  W. 
Bailey  has  an  article  on  the  general  structure  of  mosses  in  Am,  NtUu- 
ralistj  an  JEnumeratio.  The  list  of  plants  from  Southwestern  Texas  and 
Northern  Mexico,  collected  by  E.  Palmer,  to  which  reference  is  given 
under  PhsBnogams,  includes  mosses  and  hepaticse  determined  by  T.  P. 
James,  an  Unumeratio,  * 

Muscorum  Europasorum^  by  Gravet  in  B^ue  Bryologique^  is  intended  to 
be  an  exchange  list  for  European  species.  The  seventh  part  of  Braith* 
waite's  British  Moss-Flora  includes  DicranacecB,  For  French  species 
we  may  mention  Husnot's  Flore  analytique  et  descriptive  des  mousses  du 
nordrouestj  of  which  a  second  edition  has  been  published  with  a  gen- 
eral introduction  to  the  study  of  mosses,  and  the  first  part  of  Delogne's 
Cryptogamic  Flora  bf  Belgium  includes  the  mosses  of  that  country.  In 
Germany  there  has  appeared  a  description  of  new  mosses  by  Limpricht 
in  the  Bericht  Schles,  GeselL,  and  a  paper  on  the  Sphagna  of  Flotow's 
herbarium  by  Warnstorf  in  Flora.  For  Italy  we  should  note  two  pa- 
pers, one  b}'  Saccardo  and  Bizzozera  on  the  mosses  of  Wm  Venetian 
district,  and  by  Bozzi  on  the  mosses  of  the  province  of  Pavia.  The 
Atti  8oc.  Critt.  ItaL  have  a  first  installment  of  a  paper  on  the  bryologic 
flora  of  Gatalina  by  Bottini,  Arcangeli,  aud  Macchiati.  The  Central' 
hlatt  has  an  original  paper  by  Karl  Muller,  entitled  Musci  Tschuctsehici^ 
in  which  he  describes  a  number  of  new  species  from  a  little  kjiown  region 
of  Northeastern  Asia.  Stephani  has  described  six  new  Sepaticce  in 
Hedwigia-^  one  of  the  species  Frullania  Pennsylraniea  collected  by  Ran 
being  also  described  in  the  Torrey  Bulletin,  Massalongo  and  Garestia 
have  a  i)aper  oi  Hepaticce  of  the  Apennines  in  the  Bevue  Bryologigue, 

Ferns  and  Higher  Cryptogams. — Of  general  works  we  may  mention 
Nomenclator  der  Oefdsslcryptogamen^  by  Garl  Salomon,  which  gives  the 
synonym  and  distribution  of  the  vascular  cryptogams  in  a  condensed 
form.  Van  Tieghem's  Quelques  points  de  Panatomie  des  cryptogames  vas- 
oulaires  in  the  BuU.  Soc.  Bot.  France^  which  treats  of  certain  fossil  as 
well  as  living  types,  and  Potonid's  Structure  of  the  woody  bundle  in  the 
vascular  cryptogams  in  the  Report  of  the  Botanic  Garden  of  Berlin,  The 
last-named  journal  has  also  a  paper  by  Prantl  entitled  Systematische 
Ucbersicht  der  Ophioglosseen,  The  same  writer  has  a  paper  in  Beriekl, 
Deutsch,  Bot,  Gesell,  on  Helminthostachys  zeylanica^  and  its  relations  to 
Ophioglossum  and  BotrycKium.    The  Torrey  Bulletin  includes  the  greater 
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part  of  the  contribations  to  North  American  pteridology  for  1883.  The 
thirteenth  and  fourteenth  parts  of  Eaton's  New  or  Little  Known  Ferns  of 
the  United  StateSj  include  a  number  of  new  forms,  principally  Western 
species.  In  Watson's  List  of  Plants  from  Southwestern  Texas  and  North- 
ern Mexico  there  is  an  enumeration  of  ferns  by  Eaton,  with  two  new 
species,  Cheilanthes  meifolia  and  Ch.  cinnamomea.  In  Fern  Notes^  No.  6, 
G.  E.  Davenport  records  the  occurrence  of  some  interesting  forms,  and 
the  Bulletin  also  contains  a  description  of  a  new  species  from  Arizona, 
Cheilanthes  Fringlei,  Davenport.  The  same  writer  has  a  paper  on  the 
distribution  of  ferns  in  the  United  States  in  the  Proc.  Am.  Phil.  Soc.  A 
new  variety  of  Oamptosorus  rhizophylluSj  var.  intermeduSj  is  described  by 
J.  C.  Arthur  in  the  Bot.  Gazette.  The  Development  of  the  Male  ProthaU 
Hum  of  the  field  horse-tail  is  the  subject  of  an  illustrated  paper  in  the 
Am.  Naturalist 

Comparatively  little  has  been  written  this  year  on  exotic  forms.  The 
most  extensive  work  is  Beddome's  Handbook  to  the  Ferns  of  British  India^ 
Ceylon,  and  the  Malay  Archipelago.  The  Journal  of  Botany  has  a  Synop- 
sis of  the  genus  Sela^ginella,  by  J.  G.  Baker,  continued  through  several 
numbers.  Kuhn,  in  Bericht.  Deutsch.  Bot.  Oesell.,  has  an  account  of  the 
ferns  of  Socotra,  and  in  ^uglet^sJahrbuecher  Luerssen  refers  to  species 
from  Japan  and  the  Loo-Choo  Islands.  The  first  part  of  Adolph 
Oborny^  Flora  of  Moravia  and  Austrian  Silesia  containsthe  vascular 
cryptogams  of  that  region.  In  the  Journal  of  Botany  Hance  describes 
seven  new  ferns  from  China  and  Formosa,  and  Baker  gives  a  list  of 
ferns  from  east  tropical  Africa,  including  two  new  species  collected  by 
Kev.  J.  Hannington. 

Additions  to  our  knowledge  of  North  American  Phasnogams  have 
been  very  numerous,  although  most  of  them  have  been  rather  brief  and 
in  the  form  of  notes  in  the  different  botanical  journals  published  in  this 
country.  The  most  important  paper  is  that  of  Professor  Gray  in  Proc. 
Am.  Acad.  Boston  on  Ohara^cters  of  new  Compositce  with  revision  of  certain 
genera  and  critical  notes.  This  is  followed  by  Miscellaneous  Genera  and 
Species  in  which  a  considerable  number  of  new  forms  are  described  and 
synopses  of  American  species  of  Valerianella^  Buchnera,  and  Orthocarpus 
are  giyen  in  foot-notes.  The  eleventh  part  of  Sereno  Watson's  contri- 
butions to  American  botany  in  the  Proc.  Am.  Acad,  is  devoted  to  a  con- 
tinuation of  the  List  of  Plants  from  Southwest  Texas  and  Northern  Mex- 
ico, principally  collected  by  B.  Palmer  in  1879-'80.  This  portion  in- 
cludes all  from  Gamopetalce  to  Acotyledons.  The  determinations  of  the 
species  of  ComposiUe  included  in  the  list  are  by  Professor  Gray.  The 
ferns  and  mosses  were  determined  by  D.  C.  Eaton  and  T.  P.  James. 
In  the  same  journal  is  a  Description  of  some  new  Western  Species  by 
Watson.  A  Supplement  to  Chapman^s  Southern  Flora  has  been  issued, 
including  a  large  number  of  species  particularly  from  Florida,  which 
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were  not  discovered  at  the  time  the  Flora  was  published.  Dr.  Engel- 
mann  has  a  note  on  Vitis  palmata  Vahl  in  the  Bot  Oaz.  Dr.  Parry  has 
two  papers  in  Proo.  Davenport  Acad  Sci.;  one  on  Arctostaphylos  in  which 
he  gives  an  account  of  the  species  of  the  genus  found  on  our  Pacific 
coast;  the  other  on  New  Plants  from  Southern  and  Lower  California  in- 
cluding species  of  Phacelia^  Ptelea^  Polygala^  and  Oilia;  Parry  also  de- 
scribes a  new  Oxytheca  luteola  from  the  Mohave  desert,  and  has  a  note 
on  Cv^curhita  Califomica  in  Torrey  Bulletin,  In  the  same  journal  E.  L. 
Greene  describes  New  Western  Composited  and  a  number  of  other  new 
Western  species,  and  in  the  BoU  Gazette  he  has  an  article  on  Califor- 
nian  species  entitled  Notulas  Californicce.  M.  E.  Jones  has  Notes  from 
Nevada  and  Utah  in  Torr.  BuU.j  Notes  from  California  in  Bot  Oaz,y  and 
New  Plants  from  California  and  Nevada  in  Am.  Nat  Jos.  F.  James 
gives  a  revision  of  the  genus  Clemattis  of  the  United  States  in  Journ,  Soc. 
Nat  Hist  Cincinnati.  The  Torrey  Bulletin  has  a  paper  on  Potamogetons 
in  Westfern  New  York,  by  B.  J.  Hill;  a  description  of  a  new  JSleocharis 
diandra^  by  C.  Wright;  Notes  on  the  Adironda4iks^  by  Professor  Pren- 
tiss; an  account  of  some  leafy  berries  of  Mitchella  repenSj  by  Professor 
Dudley,  and  an  account  of  some  Hybrid  Oaks  near  Washingtonj  by  Dr. 
Vasey. 

A  number  of  papers  on  the  grasses  of  the  United  States  have  ap- 
peared, of  which  we  may  specify  the  following :  The  Grasses  of  the  United 
States  J  by  Dr.  Vasey,  special  report  No.  63  of  the  Agricultural  Depart- 
ment, in  which  the  genera  are  described  and  a  list  of  the  species  is 
given ;  new  species  of  grasses,  and  descriptions  of  two  new  species  from 
Oregon  and  Arizona,  by  Vasey,  in  Torrey  Bull;  Notes  on  Spartina; 
List  of  Grasses  from  Washington  Territory j  and  List  of  Grasses  collected 
by  C.  G.  Pringle  in  Arizona,  by  F.  L.  Scribner,  in  Torrey  Bull.  Frank 
Tweedy  has  notes  on  the  Coniferce  of  Washington  Territory  in  Torr. 
BulLj  and  Robert  Eidgway  gives  additions  and  corrections  to  the  list  of 
Native  Trees  of  the  Lower  Wabash  in  Bot  Gaz.  The  Gazette  also  has 
Notes  on  Udible  Plants j  by  Dr.  E.  L.  Sturtevant;  Notes  on  the  Virginia 
Creeper,  by  Meehan ;  Notes  from  Franconia,  by  W.  W.  Bailey,  and  on 
Eriodictyon  glutinosum  as  illustrating  evolution  by  Bothrock.  The  Am. 
Nat.  has  Prof.  J.  M.  Coulter's  Development  of  a  Dandelion  Flower,  a 
paper  originally  read  at  the  meeting  of  the  Am.  Ass.,  and  an  abstract, 
by  Professor  Bessey,  of  Lojacono's  Revision  of  the  North  American  Tri- 
folii  in  Nuovo  Giom.  Bot  The  Proc.  U.  S.  Nat  Mus.  has  a  paper  by 
Lester  F.  Ward  on  Marsh  and  Aquatic  Plants  of  the  Northern  United 
States^  and  Notes  on  the  Natural  History  of  Labrador,  including  the 
plants,  by  W.  A.  Steams.  Several  catalogues  have  appeared  during  the 
year,  of  which  we  may  mention  Macoun^s  Catalogue  of  Canadian  Plants, 
including  PolypetaUe,  Catalogue  of  Native  and  Naturalized  Plants  of  the 
City  of  Buffalo  and  Vicinity  by  David  F.  Day,  including  cryptogams, 
as  well  as  phsenogams ;  Flora  of  Worcester  County,  Massachusetts,  by 
Joseph  Jackson ;  Flora  of  Floyd  County,  Iowa,  by  J.  C.  Arthur,  and 
Flora  of  Oak  Island,  Massachusetts,  by  H.  A.  Young. 
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The  great  work  of  Hooker  and  Bentbam,  Oenera  Plantarunij  was  com- 
pleted this  year  with  the  end  of  the  third  volame.  The  MonographicB 
Phanerogamarum  of  De  Gandolle  has  been  continued  in  several  parts, 
including  Burseraoecs  and  Anaeardiacew  by  Engler,  PontedericLGew  by 
Solms-Laubach,  and  Cyrstandrecd  by  C.  B.  Clarke,  the  last-named  article 
being  illustrated  with  32  plates.  Engler^s  Botaniaohe  Jahrbuecher  has  a 
number  of  papers  on  phadnerogams,  among  which  may  be  enumerated 
the  editor's  Beitrdge  zur  Kenninisa  der  AraceWj  in  which  some  new  gen- 
era are  described ;  a  continuation  of  Koehne's  monograph  of  LythracecB; 
Warming's  studies  of  the  family  of  Podostemacece  and  Tropische  Frag- 
mented including  the  development  of  Rhizaphora  with  illustrations.  The 
Jahrb.  Bot.  Qart.  Berlin  has  a  monograph  of  Tumeracecd  and  a  paper  on 
Rutacece  by  Urban. 

The  Journal  of  Botany  has  a  paper  by  Masters  on  New  Passifloras^ 
several  papers  by  Hance  on  Chinese  and  Formosan  plant-s,  particularly 
important  to  American  botanists  on  account  of  thS  discovery  of  ad- 
ditional species  belonging  to  characteristic  genera  of  the  Eastern  United 
States;  descriptions  of  new  Bermuda  plants  by  Hemsley,  not  to  men- 
tion other  articles.  The  Jour.  Linn,  8oc.  has  an  article  by  Masters  on 
Paasifloras  collected  by  E*  Andr6  in  Ecuador  and  New  Granada,  and 
descriptions  of  a  large  number  of  Madagascar  plants  by  Baker.  In  In- 
crementa  Floras  RossiocB  Trautvetter  gives  additions  to  the  flora  of  Bus- 
sia,  and  l^ellmann  has  published  two  valuable  papers  on  the  Phseno- 
gams  of  the  Vega  expedition  irom  Northern  Siberia,  Nova  Zembla,  and 
Waigatsch,  giving  the  general  aspect  and  conditions  of  vegetation  of 
those  regions,  together  with  a  detailed  account  of  the  phaenogams  col- 
lected. Some  new  plants  from  the  Argentine  Republic  have  been  de- 
scribed by  Spegazzini  in  PlantcB  Novw  Austri-Americanas. 

A.  De  CandoUe  in  Nouvelles  Remarques  sur  la  Nomenclature  Botanique^ 
a  pamphlet  of  80  pages,  considers  some  questions  which  have  arisen  in 
connection  with  his  ^^  Lois  de  la  Nomenclature  Botanique."  An  English 
translation  of  Poulsen's  Botanische  Microohemie  with  notes  by  Trelease 
has  been  published  by  Cassino.  Grant  Allen's  Flowers  cnid  their  Pedi- 
grees is  a  work  in  the  usual  vein  of  this  author,  who  has  during  the  year 
written  a  number  of  papers  on  plants  in  connection  with  evolution  in 
different  popular  journals.  The  Torrey  Bulletin  has  a  continuation  of 
Gerard  and  Britten's  List  of  State  and  Local  Florae  of  the  United  States 
and  a  series  of  biographies  of  some  North  American  botanists  was 
begun  in  the  BoU  Oaaette. 

NEOBOLOaT  OF  BOTiiNISTS,  1883. 

Anzi,  D.  M.    Died  at  Como,  April  19. 

BiANOO,  Giuseppe.    Died  at  Avola,  Italy,  November  12,  ®t.  82. 
Bbeindl,  Alfred.    Died  at  Nabresina,  November  24. 
Cbsati,  Baron  Vinoenzo.    Born  at  Milan  May  24,  1806.    Died  at 
Naples,  February  13. 
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GoRRT,  Thomas  Hughes.    Diowned  on  AugiiKt  4,  in  Lough  Gill, 
Ireland,  while  botaniziDg  with  Charles  Dickson. 

Crewe,  Eev.  Henry  Harpub.    Died  September  7. 

Dickson,  Charles.    Died  Augast  4,  at  Laugh  Gill. 

DuYAii-JoxTT^,  J.    Died  at  Montpellier,  France,  August  25. 

Pendler,  Augustus.    Died  at  Trinidad,  W.  I.,  November  27,  »t.  71. 

Gibson,  George  Stacet.  Bom  at  Saffron  Walden,  England,  July 
20,  1818.    Died  at  London,  April  5, 1883. 

Heer,  Oswald.  Bom  in  Glarus,  Switzerland,  August  31,  1809. 
Died  at  Lausanne,  September  27. 

KOLB,  E.    Died  at  Kissleg,  Wurtemberg,  May  14. 

Lauche,  Wilhelh.  Died  at  Wildpark  near  Potsdam,  Prussia, 
September  12,  set.  57. 

Mueller,  Hermann.  Born  at  Miihlberg  September  28,  1829. 
Died  at  Prad,  Tyrol,  August  26. 

KiTSCHEE,  Theodor.    Died  at  Miinster,  Westphalia,  August  30, 

8Bt.  50. 

Parker,  Charijss  F.    Died  at  Camden,  N.  J.,  September  7. 

Pedicino,  Nicola  Antonio.  Bom  in  1839.  Died  at  Naples,  Au- 
gust 2. 

PosELGER,  H.    Died  at  Berlin,  Prussia,  October  4. 

KuHMER,  GusTAY.  Died  at  Schmalkalden  near  Berlin,  Prussia, 
August  23. 

Spreitzenhofer,  G.  C.    Died  at  Kierling  near  Vienna,  July  28. 

Steele,  William  Edward.    Died  May  6,  set.  ^, 

Wood,  Bey.  Egbert.  Born  at  Tallentire  December  18, 1796.  Died 
at  Wigton,  England,  March  15. 

Young,  Alfred  Eobson.  Bom  at  York,  England,  January  14, 
1829.    Died  at  Brooklyn,  N.  Y.,  April  12. 


ZOOLOGY. 


By  Prof.  Thkodobe  Gill. 


INTBODUOTION. 

The  progress  of  Zoology  during  1883  has  been  anattended  by  any 
BtartliDg  discoveries,  bat,  nevertheless,  has  not  been  less  real  than 
during  the  past.  Kot  the  least  unimportant  of  the  events  that  has  at 
least  given  a  new  impulse  to  scientific  investigation,  and  caused  a  kind 
of  census  and  review  of  past  acquisitions  to  be  made,  was  what  has  been 
justly  called  ^^The  Great  International  Fisheries  Exhibition "  held  in 
London  during  the  summer  and  autumn  of  the  year.  The  exhibit  was 
very  large,  the  numbers  of  visitors  were  unexpectedly  great  (and  expec- 
tations were  high),  and  a  large  surplus  in  money  gains  was  the  result. 
The  greatest  gain,  however,  was  in  the  knowledge  acquired,  the  numer- 
ous publications  which  were  the  direct  outcome  of  the  exhibition, 
and,  above  all,  the  impulse  to  new  investigations.  As  one  of  the  re- 
sults, is  a  movement  to  organize  and  equip  a  well-provided  laboratory 
at  some  central  point  on  the  English  coast  where  facilities  may  be  had, 
such  as  have  given  the  Naples  zoological  station  a  world- wide  renown. 
One  of  the  most  important  zoological  publications,  at  least  as  far  as 
American  zoologists  are  concerned,  is  a  ''  Synopsis  of  the  Fishes  of 
North  America,"  published  by  Messrs.  Jordan  and  Gilbert.  It  supplies, 
as  well  as  could  be  expected  in  the  present  condition  of  Ichthyology,  a 
great  want,  and  one  that  has  long  been  felt.  A  quite  extended  notice 
of  the  work  will  be  found  in  the  subsequent  pages  of  this  report. 

As  in  the  previous  reports,  the  language  of  the  original  from  which 
the  abstract  is  compiled  is  generally  followed  as  closely  as  the  case 
will  permit.  It  has,  however,  been  found  necessary  to  limit  the  ab- 
stract to  the  illustration  of  the  prominent  idea  underlying  the  origi- 
nal memoir,  and  pass  by  the  proofs  and  collateral  arguments.  At  the 
same  time  it  has  been  often  attempted  to  bring  the  new  discovery  into 
relation  with  the  previous  status  of  information  respecting  the  group 
under  consideration.  As  to  the  special  discoveries  recorded,  they  have 
been  generally  selected  (1)  on  account  of  the  modifications  the  forms 
considered  force  on  the  system;  or  (2)  for  the  reason  that  they  are  or 
have  been  deemed  to  be  of  high  taxonomic  importance;  or  (3)  because 
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the  animals  per  se  are  of  general  interest ;  or,  finally,  (4)  because  they  are 
of  special  interest  to  the  American  naturalist.  Of  coarse  zoologists 
cultivatiDg  limited  fields  of  research  will  find  in  omissions  canse  for 
censure,  and  may  urge  that  discoveries  of  inferior  importance  have 
been  noticed  to  the  exclusion  of  those  better  entitled  to  it.  It  is  freely 
admitted  that  this  charge  may  even  be  justly  made;  but  the  limits 
assigned  to  the  record  have  been  much  exceeded,  and  the  recorder 
has  studied  the  needs  of  the  many  rather  than  of  the  few.  The  sum- 
mary is  intended,  not  for  the  advanced  scientific  student,  but  for  those 
who  entertain  a  general  interest  in  zoology  or  some  of  the  better  known 
classes. 

A  very  partial  bibliography  of  noteworthy  memoirs  and  works  relat- 
ing to  different  class  of  animals  is  supplied,  and  will,  it  is  hoped,  prove 
to  be  of  use  to  those  to  whom  the  voluminous  bibliographies  and^  rec- 
ords of  progress  in  science  are  inaccessible.  Instead  of  being  inserted 
at  the  head  of  each  class  to  which  the  respective  memoirs  relate,  as  in 
the  last  report,  the  whole  is  brought  together  at  the  end. 

It  has  been  a  difficult  matter  to  select  the  titles  which  might  be 
most  advantageously  introduced  in  a  limited  report  like  the  present. 
Articles  of  a  general  interest  or  of  special  importance  as  contribnting 
to  throw  light  on  the  affinities  of  certain  groups  have  been  given  the 
first  place.  Necessarily  many  very  important  papers  have  not  been 
referred  to,  and  very  few  descriptive  of  species  have  been  admitted,  and 
only  when  unusual  interest  attaches  to  the  new  species  or  the  groups 
which  they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologischer  Anzeiger  of  Professor  Oarus  and  to  the 
Journal  of  the  Royal  Microscopical  Society, 

SYNOPSIS  OF  ARRANaEMENT. 

I.   GENERAL  ZOOLOGY. 
U.  PROTOZOANS. 

Sporozoans;  Khizopods;  Infusorians. 

III.  PORIFERS. 

Sponges. 

IV.  CCELENTERATES. 

Polyps;  Acaleps. 

v.  EGHINODERMS. 

Crinoids;  Asteroids;  Echinoids;  Holothurians. 

VI.  WORMS. 

Platyhelminths;  Nematelminths;  Annelids. 

VII.   ARTHROPODS. 

Merostomes;  Crustaceans;  Arachnids;  Insects. 

Vin.   MOLLUSOOIDS. 

Brachiopods. 


ZOOLOGY.  701 

IX.  MOLLUSKS. 

Acephals;  Gastropods;  Oephalopods. 
X.  Yebtebbates. 

Fish-like  Vertebrates;  Leptocardians;  Myzonts;  Fishes;  Am- 
phibians; Beptiles;  Birds;  Mammals. 

I.  GENERAL  ZOOLOGT. 

The  deep-sea  fauna. — Prof.  T.  Fuchs  has  sought  to  ascertain  '^what 
IS  to  be  understood  by  the  term  <  deep-sea  fauna,'  and  by  what  phys- 
ical conditions  is  its  occurrence  governed."  He  recalls  that  (1)  the  limit 
to  which  sea- weeds  descend  is  about  30  fathoms,  that  (2)  the  reef-build- 
ing corals  decrease  perceptibly  below  8  fathoms,  ^^  and  a  depth  of  20 
fathoms  is  generally  regarded  as  their  extreme  limit,"  and  that  (3)  '^  a 
third  important  element  of  the  littoral  fauna  consists  of  the  beds  of 
large  bivalves  "  which  appear  "  no  longer  to  occur  below  20  fathoms." 
It  is  claimed  ^'  that  fully  two-thirds  of  the  whole  of  the  littoral  marine 
animals  are  more  or  less  intimately  connected  with  one  or  other  of  these 
three  assemblages,"  and  that  ^'it  follows  directly  that  the  great  ma- 
jority of  the  littoral  animals  cannot  descend  much  below  30  fathoms  in 
the  sea."  It  is  then  claimed  that  ^^  the  great  mass  of  littoral  animals  do 
not  descend  in  the  sea  much  beyond  30  fathoms,  and,  on  the  other  hand, 
that  at  a  depth  of  90  fathoms  the  fauna  already  everywhere  shows  the 
marked  type  of  the  deep-sea  fiauna."  As  to  the  relations  between  the  lit- 
toral and  deep-sea  faunae,  Professor  Fuchs  thinks  '^  we  are  in  a  position  to 
lay  down  a  more  exact  boundary,"  and  comes  to  the  conclusion  that  the 
'^  long  series  of  facts  from  different  seas  indicate  very  accordantly  a 
depth  of  about  50  fathoms  as  that  critical  zone  in  which  is  situated  the 
great  turning  point  that  separates  the  littoral  from  the  deep-sea  fauna; 
and  we  are  therefoi*e  justified  in  regarding  the  line  of  50  fathoms  as  an 
ideal  boundary  between  the  littoral  and  the  deep-sea  fauna."  It  is  added 
that  *'  it  is  very  interesting  to  observe  that  this  depth  is  pretty  nearly  the 
same  in  all  seas,^^  but  that  between  the  tropics  the  separation  of  the  lit- 
toral and  deep-sea  faunsB  is  "to  a  certain  degree  real."  Moreover,  in 
those  regions  "  below  a  depth  of  30  fathoms  there  follows  an  extremely 
sterile  region,  with  few  animals."  Within  the  tropics,  in  fact,  the  littoral 
fauna  would  be  separated  from  the  deep-sea  fauna  by  "  a  comparatively 
sterile  region  extending  about  from  30  to  90  fathoms."  Such  an  inter- 
mediate region  is  said  to  be  unknown  in  temperate  and  cold  seas. 

As  to  the  cause  of  the  limitation  of  the  faunsB,  it  is  claimed  that  "  light 
is  the  most  powerful  factor  amongst  all  the  agents  which  influence 
life  upon  the  earth."  It  is  urged  that  "  the  difference  which  is  produced 
in  the  fauna  of  the  sea  by  its  conditions  of  light  is  no  other  than  that 
which  we  distinguish  as  littoral  fauna  and  deep-sea  fauna;  in  other 
words,  that  the  littoral  fauna  is  nothing  but  the  fauna  of  light,  and  the 
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deep-sea  fauna  the  fauna  of  darkness."  Professor  Fuchs  goes  so  far  as 
to  contend  that  ^'  the  occurrence  of  the  deep-sea  fauna  is  in  no  way  con- 
nected with  the  temperature  of  water." 

The  views  thus  enumerated  by  Professor  FucEs  will  not  go  unchal- 
lenged,- and  indeed  all  his  propositions  appear  to  be  too  much  general- 
ized at  least,  and  are  more  or  less  contradicted  by  facts  within  our 
knowledge. 

The  origin  of  sexual  differences. — ^The  search  for  the  cause  which  de- 
termines that  the  offspring  should  be  of  the  male  or  female  sex  has  been 
long  carried  on  by  various  persons,  and  every  now  and  then  the  discov- 
ery of  the  cause  is  announced.  Hitherto  the  results  of  investigation 
have  been  illusive  and  unsatisfactory.  Prof.  £.  PfltLger  has  recently 
renewed  inquiries  into  the  fascinating  subject,  and  published  the  re- 
sults in  the  Arehiv  fur  Physiologie  (vol.  xxix).  His  researches  were 
made  on  frogs,  of  which  many  hundreds  were  experimented  upon. 

Dr.  PflUger  especially  investigated  the  question  whether  the  concen- 
tration of  the  spermatic  fluid  influences  the  sex  of  the  offspring.  Tak- 
ing all  due  precautions  (for  the  eggs  are  very  delicate),  he  secured  in  a 
watch-glass  the  spermatic  fluid  of  the  male,  taken  in  the  act  of  sexual 
congress,  and  subjected  it  to  various  degrees  of  dilution  in  water  in 
vai^ous  glasses.  Eggs  taken  from  the  right  uterus  of  the  female  were 
allowed  to  glide  into  these  mixtures.  The  experiments  established  two 
facts :  (1)  the  fertilizing  power  of  the  spermatic  fluid  was  not  diminished 
by  dilution,  and  ^^  all  the  ova  were  fertilized  in  each  observation";  (2) 
^<  dilution  of  the  male  fluid  had  no  effect  on  the  sex  of  the  frogs  which 
came  to  maturity  after  the  artificial  fertilization." 

There  are  three  categories  as  to  sex  manifested  in  young  frogs :  (1) 
male,  (2)  female,  and  (3)  hermaphrodite.  '*•  The  hermaphrodites  become 
finally  either  male  or  female,  but  in  their  earlier  stages  they  have  the 
sexual  organs  of  the  female  only ;  in  those  which  are  finally  to  become 
males  the  testicles  gradually  develop  around  the  ovaries  and  the  latter 
are  resorbed."  The  apparent  numerical  preponderance  of  the  female 
believed  to  exist  in  the  earlier  life  history  of  the  frog  is  illusive,  and  has 
led  some  investigators  astray,  it  is  urged.  The  fertilizing  power  of 
the  male  spermatic  fluid  diminishes  rapidly  after  the  end  of  the  sexual 
season. 

Dr.  Pfltiger  has  to  think  that  it  is  ^^  impossible"  to  produce  offspring  by 
the  union  of  the  sexes  of  different  species  of  Batrachians.  Segmenta- 
tion may  commence,  but  this  segmentation  was  frequently  of  an  ab- 
normal type.    (Am.  Naturalisty  vol.  xvn,  pp.  441,  442.) 

Sense  of  direction  in  animals. — ^That  wonderful  faculty  developed  in 
so  many  animals  of  being  able  to  find  their  way  to  a  long-distant  spot 
has  been  the  subject  of  much  speculation  and  some  serious  investiga- 
tions. Some  of  the  hypotheses  respecting  the  *^  sense  of  direction  "  thus 
mauifested  are  more  ingenious  than  probable.    A  French  searcher  for 
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knowledge,  M.  Yignler,  has  recently  dlscassed  the  subject  in  the  Bevue 
Philosophiquey  and  published  a  memoir  on  the  subject  of  the  sense  of 
orientation  and  its  organs,  and  he  co-ordinates  the  faculty  with  a  per- 
ception or  perceptibility  of  magnetic  currents.  {Jour.  FrtMiklin  Inst, 
vol.  XV.) 

Influence  of  canals  in  extension  of  geographical  range  of^edes. — ^As  was 
naturally  supposable,  the  Suez  Canal  has  been  the  means  of  dispersing 
various  animals  of  the  respective  seas  which  it  connects  and  effecting 
a  limited  interchange  of  the  two  faunse.  On  the  one  hand,  the  Umbrina 
drrhosa  (related  to  the  king-flsh  of  the  United  States)  and  the  Labrax 
lupus  (a  relation  of  the  striped  bass)  have  made  their  way  through  into 
the  Eed  Sea ;  and,*on  the  other,  the  Pristipoma  stridens  and  Orenidens 
ForsJcali  have  passed  from  the  Bed  Sea  into  the  Mediterranean.  With 
these  fishes  invertebrates  of  various  kinds  have  also  passed  and  crossed 
each  other's  way  into  the  opposite  seas.  The  many  facts  bearing  on  this 
case  have  been  recorded  by  Professor  Keller,  of  Zurich. 

11.  PBOTOZOANS. 

Sporozoans. 

A  peculiar  Gregarinid, — A  number  of  new  forms  of  GregarinidsB  have 
been  discovered  and  examined  by  A.  Schneider,  and  among  them*is  one 
of  special  interest.  It  was  found  in  the  digestive  tabe  of  OlomeriSj  one 
of  the  diplopod  myriopods,  and  has  been  named  Onemidospora  lutea. 
*^  It  is  remarkable  for  the  characters  of  its  protomerite,  the  contents  of 
which  are  formed  by  two  masses,  distinguishable  by  various  characters. 
The  lower  has  finely  granular,  the  upp^r  highly  refractive,  and  appar- 
ently fatty  >contents,  and  is  of  greenish  and  not,  as  the  others,  of  a  yel- 
low or  brown  color.''  {Arch.  Zqpl.  Exper.  et  Oen.^  vol.  x,  pp.  423,  450 ; 
J.  B.  M.  S.  (2),  vol.  ra,  p.  675). 

Bhizopods. 

Etidapara^siticAnuBbw. — Someinteresting  observations  have  been  made 
by  Grassi  on  Amodbas  parasitic  in  the  Chsetognathous  worms.  Six  kinds 
of  GhsBtoguaths  are  found  in  the  straits  of  Messina,  where  that  natural- 
ist pursued  his  investigations,  and  in  all,  of  them  Amodbse  of  one  kind 
or  another  were  found ;  they  were  of  two  species — A.  sagittas  (or  choBtO' 
gnathi)  and  A.  pigmentiferay  a  new  species,  and  chiefly' harbored  in  the 
caudal  chamber  and  vasa  deferentia  (rarely  in  the  coelom)  of  the  adult 
or  adolescent  sagittids,  but  not  in  the  young.  (The  A.pigmentifera  was 
found  in  two  species  of  Spadella.)  The  endoplasm  in  both  species  of 
Amoeba  contains  a  number  of  gi*anule8  which  are  considered  to  be  of  a 
fatty  nature,  and  these  are  supposed  to  constitute  a  reserve  of  nourish- 
iDciit.  Reproduction  is  effected  by  modification  of  the  internal  struct- 
ure of  the  body,  resulting  in  its  breaking  up  in  a  number  of  corpuscules 
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containing  granules,  but  still  united  by  the  body- wall  of  the  parent ; 
when  they  separate  they  are  flattened  bodies  7-lOOOths  millimeters  long 
and  3-lOOOths  thick,  and  of  an  oval  contour ;  from  one  pole  there  issues 
a  flagellum  twice  as  long  as  the  body.  It  is  thought  by  Grassi  that 
their  development  tends  to  approximate  the  AmcBbcB  to  the  MonercBj  and 
the  forms  studied  by  him  are  supposed  to  have  many  connections  with 
Protomyxomyces  ciprinarius  of  Cunningham.  {Arch.  ItaL  de  Biologie, 
vol.  n,  pp.  402,  444 ;  J.  B.  M.  8.  (2),  vol.  m,  3,  p.  674.) 

\ 

I 

Infusoriana, 

Netc  paraHtic  Flagellates, — ^Dr.  Grassi  has  investigated  the  endopar- 
asitic  '^  Protista  "  and  recognizes  five  families  of  Flagellata.  He  sat- 
isfied himself  that  the  number  of  flagella  is  of  but  little  taxonomic  im- 
portance, and  bases  his  families  on  the  condition  of  the  extremities  and 
especially  of  the  posterior.  One  of  the  families  recognized  was  based 
on  a  newly  discovered  type,  the  Trichomonas  melolonthw^  found  in  the 
beetle  indicated.  The  family — called  Trichomonadidfe — ^is  distinguished 
by  the  tapering  of  the  posterior  extremity  and  the  development  of  sev- 
eral flagella  as  well  as  trichocyst-like  bodies  at  the  anterior  extremity. 
Megastomidea  and  Lophomonadidea  are  two  families  proposed  for  pre- 
viously known  forms.  (Arch.  Ital.  de  BioL^  vol.  ii,  pp.  402,  444 ;  «7.  B. 
M.  8.  (2),  vol.  m,  pp.  673,  674). 

in.    PORIFERS. 

8pon^es. 

The  mode  of  boring  of  Ciione.— The  means  by  which  the  celebrated 
boring-sponge  Clione  finds  its  way  into  shells  and  other  hard  sub- 
stances has  long  been  a  matter  of  doubt  and  dispute.  Becent  obser- 
vations have  been  made  by  H.  Kassonow,  and  he  has  attempted  to 
answer  especially  two  questions — (1)  how  the  sponge  excavates  hard 
calcareous  structures  and  completes  its  destructive  work,  and  (2)  the 
efl'ect  of  its  parasitic  habit  j  on  the  sponge  itself. 

For  the  solution  of  the  first  question  young  sponges  were  cultivated 
on  thin  transparent  calcareous  lamellae.  '^  The  larvas,  after  a  free  stage, 
settled  on  the  plates,  and  soon  a  rosette-shaped  mark  appeared;  the 
sponge  gave  off  thin  processes,  which  passed  into  the  substance  of  the 
plate  and  followed  the  contour  lines  of  the  rosette;  about  a  day  after 
the  sponge  settled  a  rosette-shaped  particle  was  taken  out  of  the  plate; 
the  body  of  the  sponge  entered  the  depression  thus  formed,  took  the 
particles  into  and  then  cast  them  out  of  its  body.  Toward  the  evening 
of  the  day  of  observation  the  rosette-shaped  marking  had  totally  dis- 
appeared, and  its  place  was  taken  by  a  small  pit;  into  this  the  sponge 
contracted  the  greater  part  of  its  body.  Chemical  as  well  as  mechani- 
cal agencies  appeared  to  be  at  work,  but  the  demonstration  of  the  pres- 
ence of  the  acid  was  prevented  by  the  strong  alkaline  reaction  of  the 
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sea- water.  Oouirary  to  the  view  of  Hancock,  NassoDOW  thinks  that  the 
spicules  of  the  sponge  take  no  part  in  the  boring  operation;  indee<l, 
the  young  sx)onge  began  before  it  had  developed  any  skeletal  struct- 
ures, not  to  say  before  it  had  completely  taken  on  the  other  characters 
of  the  adult." 

With  reference  to  the  second  question,  it  is  contended  that  one  of 
the  results  of  the  parasitism  of  Cliane  is  the  peculiar  mode  of  ovulation, 
in  that  the  sponge  appears  to  pass  its  eggs  into  the  water,  where  they 
become  fertilized,  whereas  in  other  sponges  the  eggs  pass  into  the  body 
of  the  animal  and  are  there  fertilized.  (Zeitschrift  fiir  toiasenoh.  Zool.j 
vol.  XXXIX,  pp.  295-308,  2  pi. ;  J.  E.  M.  8.  (2),  vol.  IV.,  pp.  06-66.) 

A  supposed  new  animal  type. — A  peculiar  and  unknown  organism  was 
found  by  Prof.  F.  E.  Schulze  in  the  salt-water  aquarium  of  the  Zoologi- 
cal Institute  of  Graz.  It  was  a  thin,  lamelliform  object,  a  few  millime- 
ters in  diameter  and  0.02°^°^.  thick,  translucent,  but  of  a  grayish-white 
color^  and  of  a  variable,  constantly  changing  form.  When  at  rest  it 
had  usually  a  rounded  contour,  but  it  could  elongate  itself  into  a  lon;^: 
and  variously  curling  thread-like  form.  Its  movements,  however,  wer<; 
very  slow  and  scarcely  observable,  as  the  animal  crept  along  upon 
its  under  surface.  The  entire  Sjurface  was  ciliated.  ^^  Close  under  the 
upper  surface  is  a  layer  of  highly  refractile  balls  from  5^  to  8^  in  diam- 
eter and  distributed  pretty  evenly;  besides  these  there  are  other  balls 
nearer  the  under  surface,  which  seem  to  be  essentially  different  from 
those  first  mentioned.  There  is  no  indication  of  internal  organs,  nor 
of  only  bilateralor  radiate  symmetry ;  the  organism  is  uniaxial."  But 
what  is  of  more  importance  from  a  systematic  point  of  view  than  any 
of  these  details  is  the  intimate  structure.  There  are  two  different  epi- 
thelial layers  of  cells,  which  form  respectively  its  upper  and  lower  sur- 
faces, and  between  them  is  a  fully  developed  layer  of  connective  tissue. 
There  are,  in  fact,  three  layers,  which  are  comparable  with  the  ecto 
derm,  mesoderm,  and  entoderm  of  Metazoans  generally.  Whether,  how- 
ever, the  several  layers  of  the  unknown  organism  are  really  homolo- 
gous with  them  may  be  regarded  as  uncertain  till  the  development  of 
the  animal  is  known.  What  the  affinities  of  the  animal  are  is  also  quite 
doubtful.  It  was  under  observation  by  Professor  Schulze  for  about  a 
year,  but  showed  no  sign  of  metamorphosis  or  reproduction.  Its  struct- 
ure, exhibited  in  the  development  of  the  several  layers,  removes  it  fironi 
the  Protozoans,  but  this  is  merely  negative  evidence.  Mr.  0.  S.  Minot 
has  suggested  that  it  was  the  larva  of  a  sponge,  but  there  are  objections 
to  this  view.  The  name  conferred  on  the  organism  is  Trichoplax  ad- 
hcerenSy  the  generic  name  containing  an  allusion  to  the  plate-like  foru 
and  its  ciliated  surface,  and  the  specific  recalling  the  manner  in  whicli 
it  clings  to  the  substance  on  which  it  moves.  {ZooL  Ameiger^  vol.  vi,  p|>. 
92-97;  Joum.  Bayal  Mie,  8oc,  (2),  vol.  m,  pp.  350-351 ;  Science^  vol.  i;  p. 
305.) 
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IV.  0(ELBNTERATES. 

Polifps. 

A  new  typeof  Pennatulaid  Polyps. — A  remarkable  form  of  Pennatuloid 
polyps  has  been  recently  discoTered  by  Messrs.  Eoren  and  Danielssen 
in  a  special  work  on  New  Alcyonids,  Gorgonids,  and  Pennatnlidsof  the 
Norwegian  fanna ;  it  has  been  named  Oondul  miroMliSj  and  specimens 
were  obtained  in  thei^ord  of  Throndheim  at  a  depth  of  180  fathoms, 
attached  to  Oculina  prolifera.  This  form  represents  a  peculiar  <^  sec- 
tion" of  Pennatulida,  called  "Gondaleae,"  distinguished  by  the  fixed 
rachis  with  developed  bilateral  lobes,  furnished  with  long  calcareous  spi- 
cules. The  OonduIidsB  were  defined  as  Pennatulida  GondulesB,  having 
^^  a  polypidom  without  a  stalk,  fixed,  furnished  with  bilateral  pinnules  in 
which  are  calcareous  spicules,  having  along  its  center  a  canal  divided 
by  four  valves  into  as  many  longitudinal  canals."  In  other  words,  they 
are  Pennatulida  Gonduleae  with  a  fixed,  stalkless,  bilateral  polypidom, 
having  a  rachis  with  a  hollow  canal  divided  by  four  converging  longi- 
tudinal sept i form  valves,  and  on  each  side  with  subspiral  polypigerous 
ridges,  fortified  by  calcareous  spicules. 

A  deep-sea  cancrisocial  AcUnian. — Several  cases  of  association  of 
polyps  with  decapod  crustaceans  have  been  recorded  (e.  ^.,  Cancrisocia 
expansa  with  a  Dorippe^  Sagartia  parasitica  with  an  Eupa^urus  bernhar- 
dus),  but  an  instance  recently  discovered  seems  to  be  worthy  of  notice 
in  this  place  on  account  of  the  habitat  of  the  associates  and  the  extent 
to  which  the  association  has  been  verified.  The  polyp  has  been  de- 
scribed as  a  new  species  by  Professor  Verrill  under  the  name  JEpi^zoan- 

m 

thus  pagurophilusj  and  about  400  specimens  were  obtained  at  one  station 
(947,  89  miles  S.  by  S.  J  W.  from  Gay  Head,  Mass.),  at  a  depth  of  312 
fathoms,  but  all  associated  with  a  hermit  crab,  the  Parapa>gurus  pUo- 
simanus.  The  polyp  is  evidently  ^'  a  true  commensal,  forming  out  of  its 
own  tissues  the  habitation  of  the  crab;  and  hitherto  it  has  not  been 
found  elsewhere  than  upon  the  back  of  this  particular  species  of  crab, 
which  likewise  has  not  been  found  without  its  polyp."  The  associates 
were  previously  obtained  ^'by  the  Gloucester  halibut  fishermen  in 
deep  water,  off  Nova  Scotia,"  and  by  Professor  Verrill  in  1880.  {Am. 
J.  8c.  (3),  vol.  XXIII,  p.  137.) 

Acalephs. 

Beappearaiiceof  Limnocodium. — It  is  noteworthy  that  the  fresh- water 
medusa,  named  Limnocodium  Sowerbiiy  which  appeared  in  numbers  in 
June,  1880  and  1881,  in  the  Victoria  regia  tank  in  London,  did  not  de- 
velop at  all  in  1882.  It  made  its  reappearance,  however,  in  1883  in 
the  tank,  but  earlier  than  in  the  previous  years,  being  discovered  April 
28.  The  tank  had  remained  empty  during  the  preceding  winter,  and 
was  filled  with  water  on  March  8.    {Nature^  vol.  xxvni^  p.  7.) 
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V. — EOHINODBBMS. 

Crinoids. 

Basal  plates  of  Crinoids, — It  has  been  asserted  that  some  Grinoids-  • 
for  example,  those  of  the  family  EugeniacrinidsB — were  destitute  of  basal 
plates.  Mr.  P.  H.  Carpenter  investigated  representatives  of  the  family 
named,  and  was  convinced  that  ^Hhe  supposed  absence  of  basals  in  cer- 
tain Crinoids  mostly  rests  upon  empirical  reasoning  alone;  and  that 
when  we  come  to  inquire  into  the  matter  rationally,  t.  e.,  from  the  point 
of  view  of  morphology,  we  not  only  find  good  reason  to  believe  in  the 
existence  of  those  plates,  but  also  that  their  supposed  absence  involves 
considerable  morphological  difficulties."  (Ann,  and  Mag.  Nat.  Hist  (5), 
vol.  XI,  pp.  327-334.) 

New  orders  of  Crinoids. — Mr.  S.  A.  Miller,  in  the  second  edition  of  his 
American  Palaeozoic  Fossils,  has  proposed  to  isolate  several  of  the  family 
types  of  Crinoids  as  distinct  orders.  The  Agelacrinidae  have  further  the 
name  Agelacrinoidea,  the  LichenocrinidsB  constitute  the  order  Licheno- 
crinoidea,  and  the  ordinal  name  Myelodactyloidea  is  intended  for  a  group 
of  two  families — the  Myelodactylidse  and  Cyclocystoidae.  The  charac- 
ters given  to  these  groups  appear  to  be  scarcely  those  requiring  recogni- 
tion as  orders. 

Asteroids. 

Number  of  Ophinroids. — In  connection  with  a  '^Beport  on  the  scientific 
results  of  the  voyage  of  H.  M.  S.  Challenger  "  (Zoology,  vol.  v,  part  14), 
the  Hon.  Theodore  Lyman  has  attempted  to  enumerate  all  the  species 
of  the  order  described  up  to  the  time  of  publication.  Not  less  than  167 
new  species  and  20  new  genera  were  found  in  the  collections  made  by 
the  famous  expedition. 

JEchinoids. 

Physiology  of  the  Echinoids. — If  a  sea-urchin  or  Echintis  is  turned 
mouth  upwards  it  will  commence  to  right  itself,  and  does  so  by  usicrg 
two  or  more  adjacent  rows  of  pedicels.  Whether  the  consequent  en- 
deavor was  due  to  the  co-ordinating  influence  of  a  nerve  center,  or 
whether  it  was  the  result  merely  of  the  serial  action  of  the  pedicels,  was 
uncertain,  although  various  experiments  tended  to  show  that  the  action 
must  be  due  in  part  at  least  to  the  co-ordinating  influence  of  a  nerve 
center.  Mr.  Eomanes  considers  that  he  has  now  settled  the  question 
by  a  device  suggested  by  Mr.  F.  Darwin. 

A  sea-urchin  was  placed  back  downward  in  a  bottle  filled  to  the  brim 
with  water  and  then  corked  up.  The  whole  was  then  placed  on  the 
rotating  apparatus  used  by  the  Darwins  in  their  experiments  on  the 
geometrism  of  plants,  and  the  sea-urchin  was  continuously  rotated  in  a 
vertical  plane.    While  rotation  was  continued  the  sea-urchin  made  no 
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attempt  to  tarn  itself,  bat  when  within  two  or  thn  e  minutes  of  its  ceA- 
sation  it  commenced  to  do  so.  Moreover,  if  allowed  to  do  so  until  it 
had  raised  itself  into  the  eqaatorial,  or  any  other  intermediate  position, 
if  rotation  was  resumed,  the  sea-urchin  remained  in  the  position  it  had 
then  gained  as  long  as  it  lasted.  ^^  Therefore  no  doubt  could  be  enter- 
tained that  the  effect  of  the  rotation  was  that  of  confusing,  as  it  were, 
the  co-ordinating  influence  of  a  nerve  center,  the  stimulus  to  the  opera- 
tion of  which,  in  the  absence  of  rotation,  is  gravity."  (Jaum.Linn.  Soc. 
Landouj  Zool,  vol.  xvii,  pp.  131-137;  J.  R.  M.  8.  (2),  v.  in,  pp.  660-661.) 

Hol4>thurians. 

The  feeding  of  Holothurians. — ^The  celebrated  Darwin,  in  his  work  on 
Coral  Beefs  (p.  14),  stated,  on  the  authority  of  another,  that  the  Holo- 
thurians  subsisted  on  living  coral.  The  question  has  been  lately 
investigated,  and  an  advance  made  in  a  knowledge  of  the  economy  of 
those  animals.  Surgeon-Major  H.  B.  Ouppy,  of  the  British  navy,  un- 
dertook experiments  at  St.  Christoval,  one  of  the  Solomon  Islands, 
which  satisfied  him  that  it  was  dead  and  not  living  coral  that  the  Hole- 
thurians  ingested.  They  selected,  however,  ^^  those  feeding  grounds 
where  the  attachment  of  molluscs,  zoophytes,  and  stony  algae  had  to 
some  degree  loosened  the  surface  of  the  rock."  One  of  the  Holothuriau 
species  which  the  surgeon  studied  was  12  to  15  inches  long.  From 
three  independent  observations  on  this  species  it  was  found  that  the 
amount  of  coral  sand  voided  by  each  individual  daily  was  not  less  than 
two-fifths  of  a  pound  avoirdupois.  ^^At  this  rate  some  fifteen  or  sixteen 
of  these  animals  would  discharge  a  ton  of  sand  from  their  intestinal 
canals  in  the  course  of  a  year,  which  represents  almost  18  cubic  feet  of 
the  coral  rock  forming  the  flat  on  which  these  creatures  live." 

The  raison  dUetre  and  mode  of  ingestion  of  the  Holothurians  have  been 
oxplained  by  Mr.  W.  Saville  Kent.  That  the  Holothurians  are  not  de- 
vourers  of  living  corals  is  shown  in  connection  with  different  facts,  but 
especially  from  the  circumstance  that  several  were  kept  in  a  tank  con- 
taining sea-anemones  and  corals  without  interfering  with  them  in  any 
way.  All  they  require  is  derived  from  the  coral  or  shell  dSbris  with 
which  they  are  constantly  associated.  At  first  sight  this  material  would 
appear  to  be  in  the  last  degree  adapted  for  the  sustenance  of  such 
highly  organized  animals,  but,  as  may  be  confirmed  at  any  time  by  in- 
vestigation, ^^  shell-sand,  gravel,  and  other  debris  forming  the  super- 
ficial layer  at  the  bottom  of  the  water,  when  exposed  to  the  light,  is 
more  or  less  completely  invested  with  a  thin  pellicle  of  Infusoria,  Dia- 
toms, and  other  microscopic  animal  and  vegetable  growths."  It  is  upon 
these  minute  organisms  that  the  Holothurisd  feed,  swallowing  both  them 
and  the  shelly  or  other  matter  upon  which  they  grow,  much  in  the  same 
way  as  we  might  subsist  on  cherries,  swallowing  stones  and  all. 

It  is  by  means  of  the  tentacles  which  surround  the  anterior  extremity 
that  the  Holothurians  seize  ttiew  towi,   C)\i^>3Lmarl»  of  two  kinds — C.  com- 
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munis  and  0.  pentactes — were  the  special  subjects  of  Mr.  Kent's  obser- 
vations thus  recorded,  the  former  sometimes  attaining  a  length  of  a 
foot  and  the  other  about  half  the  size  of  the  larger.  The  tentacles  are 
ten  in  number  and  developed  as  '^extensively  ramifying  pedunculate 
plumous  or  dendriform  tufts  stationed  at  equal  distances  around  the 
oral  opening."  These,  when  the  animals  are  '<ou  the  full  feed,"  are  in 
constant  motion,  ''each  separate  dendritic  plume  in  turn,  after  a  brief 
extension,  being  distally  inverted  and  thrust  bodily  nearly  to  its  base 
into  the  cavity  of  the  pharj'ux,  bearing  along  with  it  such  fragments 
of  sand  and  shelly^uatter  as  it  had  succeeded  in  laying  hold  of."  As 
soon  as  a  tentacle  obtains  a  supply,  it  is  thrust  into  the  mouth,  and  one 
or  another  is  always  moving  toward  or  in  the  mouth. 

The  supply  thus  taken  in  is  probably  ground  down  by  "the  charac- 
teristic teeth  that  arm  the  pharynx,"  and  the  sand-reduced  remains, 
divested  of  their  living  contents,  are  in  time  discharged  by  the  anal 
cavity. 

Another  gentleman,  from  certain  observations  in  Bermuda  and 
Jamaica,  "fancied  that  they  were  catching  swimming  creatures,"  and 
thought  that  his  observations  were  supported  by  "a  fine  specimen  from 
the  zoological  station  at  Naples,  which  has  a  half-swallowed  fish  pro- 
truding from  its  mouth."  The  fish  in  question  was,  however,  probably 
a  FierasfcTy  which  is  a  parasite  of  the  Holothuriau,  and  enters  and 
departs  from  its  cavity  voluntarily.  (NaturCj  vol.  xxvii,  pp.  7-8,  433, 
508.) 

VI.  WORMS. 

Nematelmintha. 

A  nemataid  worm  parasitic  on  the  onion, — The  common  onion,  it  seems, 
is  sometimes  infested  with  a  parasite  in  the  shape  of  a  nematoid  or 
thread-worm.  The  animal  has  been  discovered  and  described  by  J. 
Chatin  ^  a  new  species  of  the  genus  Tylenchus,  It  has  considerable 
resemblance  to  the  Anguilltda  of  wheat.  In  its  larval  state  it  pene- 
trat^s  into  the  bulb  and  disorganizes  the  central  tissue,  converting  the 
fibro-vascular  bundles  into  a  brownish-pultaceous  mass.  In  the  course 
of  ensuing  growth  the  sexual  organs  become  developed  and  offspring 
appear  as  claviform  larvae.  These  may  escape  through  the  destruction 
of  the  bulb  and  fall  to  the  ground.  If  the  earth  is  sufficiently  damp 
they  waDder  about,  but  if  it  is  dry  they  are  quiescent  until  moisture 
ensues.  They  then  seek  the  bulbs  of  the  onion,  and  those  that  succeed 
complete  the  normal  cycle  of  life.  If  the  worm  finds  entrance  into  an 
animal  it  is  passed  out  with  the  faeces,  neither  becoming  encysted  nor 
undergoing  any  further  development.  It  is  urged  that  the  best  remedy 
against  the  spread  of  the  i>est  is,  to  burn  all  affected  onions.  {Comptes 
Rendus  Acad.  8c.j  Paris,  vol.  xcvii,  pp.  Ii503-1605 ;  J.  B.  M.  8.  (2),  vol. 
IT,  p.  233.) 
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The  homologies  of  the  Kemertean  proboscis, — Several  unexpected  types 
of  the  animal  kingdom  have  been  broagUt  forward,  from  time  to  time, 
as  exemplifying  in  some  form  or  other  the  notochord  of  the  primitive 
vertebrates.  One  of  the  most  unexpected  to  furnish  such  a  structure 
is  the  Nemertean,  and  yet  Dr.  Hubrecht  has  claimed  that  the  Nemertean 
worms  actually  have  the  homologueof  the  notochord  developed  in  a  pro- 
boscis. In  his  opinion  ^Hhe  proboscis  of  the  Nemerteans,  which  arises 
not  as  an  imaginable  structure  (entirely  derive^l,  both  phylogenetically 
and  ontogeuetically,  from  the  epiblast)  and  which  passes  through  a  part 
of  the  cerebral  ganglion,  is  homologous  with  the  rudimentary  organ, 
which  is  found  in  the  whole  series  of  vertebrates  without  exception — the 
hypophysis  cerebri.  The  proboscidean  sheath  is  comparable  in  situation 
(and  development!)  with  the  chorda  dorsalis  of  vertebrates."  The  chief 
reason  urged  for  this  homology  is  that  the  proboscis  and  hypophysis 
are  both  ectodermal  invaginations.  There  are,  on  the  other  hand,  rea- 
sons which  seem  to  strongl^^  militate  against  this  view.  {Quart,  Jour. 
Micr.  8oL^  vol.  xxiii,  p.  349;  Sciencej  vol.  ii,  p.  631.) 

Annelids, 

The  function  of  the  Morrenian  gland4f  of  the  Earthworm. — The  character 
and  physiology  of  the  glands  observed  by  and.  named  after  the  French 
naturalist  Morren  have  been  investigated  by  C.  Robiuet.  The  secre- 
tion of  those  glands,  on  drying,  proves  to  be  a  mineral  body,  formed  of 
,  carbonate  of  calcium,  whose  luuctions  appear  to  be  to  adapt  the  ingesta 
for  nutrition ;  this  is  supposed  to  be  effected  by  four  stages: 

(1.)  The  acids  of  the  humus  aie  neutralized  and  converted  into  a 
nutrient  medium,  a  condition  which  is  iDdispensable  for  the  digestion 
'of  the  quaternary  substances  of  the  humus  by  the  digestive  fluid  of  the 
hepatic  glands. 

(2.)  Part  of  the  carbonates  are  transformed  into  soluble  bicarbonate. 

(3.)  The  soluble  bicarbonate  acts  on  the  humus,  and  forms  soluble 
salts  from  the  insoluble  acids  of  the  humus.  The  ulmate  of  calcium, 
which  is  formed  by  the  action  of  the  ulmic  acid  on  the  carbonate  of  cal- 
cium, becomes  soluble  in  the  presence  of  an  excess  of  carbonic  acid. 

(4.)  The  soluble  ulmate  thus  obtained  is  more  e.asily  absorbed  in  the 
intestine. — {Gomptes  Eendus  Acad,  8c,  Paris^  vol.  xcvu,  pp.  192-194; 
J.  R,  M,  8.  (2),  vol.  Ill,  p.  657.) 

Vir.  ARTHROPODS. 

Merostomes, 

Sexual  characteristics  of  the  Horseshoe-crab, — The  sexes  of  the  Horse- 
shoe-crab, when  adult,  are  readily  distinguishable  by  modifications  of 
the  "claws"  of  the  second  pair  of  thoracic  appendages,  the  female  hav- 
ing the  penultimate  joint  prolonged  in  the  axis  of  its  body  so  as  to  be 
parallel  with  and  apposa\Ae>  to  tAi^  Uvst  joint,  while  the  male  has  the  i)e- 
liultimate  Joint  truncated  at  \\»  A\«Xa\  ^x\x^\si\V^  ^w^  \Xvft,  Va&t  joint  ab- 
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ruptly  decnrved.  The  sexes  are  farther  distinguishable  by  the  genital 
openings  on  the  under  side  of  the  first  pair  of  abdominal  appendages, 
the  exits  of  the  oviducts  in  the  female  being  transverse  slits,  while  the 
external  genital  apparatus  of  the  male  consists  of  two  papillae  with  cir- 
cular openings  at  the  ends.  The  claws  of  the  young  male  are  essen- 
tially like  those  of  the  female.  Prof.  B.  F.  Eoons  examined  <<  at  least 
one  thousand  specimens  of  exuvise  or  cast-off  shells  along  the  shores  of 
Long  Island  Sound,  about  New  Haven  and  Vineyard  Sound,"  and 
^^  among  all  of  these  not  a  single  specimen  with  the  modified  claw  was 
found."  A  closer  examination  of  the  cast  shells,  however,  revealed  the 
other  sexual  characters  and  indicated  that  the  males  and  females  were 
nearly  equally  numerous.  The  conclusion,  therefore,  was  that  the  male 
assumed  the  peculiar  claws  in  the  last  stage  of  development,  and  that 
^'  it  is  possible  that  he  never  sheds  his  shell  after  the  modified  claw  is 
acquired,  because,  as  stated  above,  of  over  one  thousand  specimens 
examined,  not  a  single  specimen  possessing  this  character  was  found. 
Further,  we  are  led  to  believe  that  large  Limuli  rarely,  possibly  never, 
shed,  because  among  all  those  examined  there  were  no  large  exuviae." 
{Am.  Nat,  vol.  XVii,  pp.  1297-1290.) 

These  observations  are  mainly  reiterations  of  some  made  many  years 
before  by  Dr.  S.  Lock  wood  {Am.  Nat,  1871,  p.  257),  but  that  gentleman 
recorded  the  finding  of  large  cast  shells. 

Number  of  Cirripeds, — The  cirripeds  collected  by  the  Challenger 
Expedition  have  been  studied  and  reported  on  by  Dr.  P.  P.O.  Hoek, 
and  in  connection  with  the  report  an  interesting  historical  sketch  of 
the  group  is  given.  One  hundred  and  forty-seven  species  of  the  sub- 
class were  described  by  Darwin  in  his  celebrated  monographs,  and  only 
18  were  known  to  Dr.  Hoek  by  have  been  added  up  to  the  time  of  his 
studies.  Sixty  species  previously  unknown  apparently  were  discovered 
among  the  collections  of  the  Challenger.  The  number  of  living  spe- 
cies, exclusive  of  the  suctorial  forms,  has  been  thus  raised  to  225,  repre- 
senting 34  genera.  The  most  noticeable  feature  of  the  new  additions  is 
the  great  increase  of  the  genus  Scalpellum.  Six  species  were  known  to 
Darwin,  and  5  were  subsequently  made  known,  but  Dr.  Hoek  has  recog- 
nized 43  new  species  in  the  Challenger  collections,  thus  enlarging  the 
number  to  54.  The  eenus  Verruca  received  the  next  gi*eatest  acces- 
sions. The  number  known  to  Darwin  was  4,  and  6  new  ones  were  dis- 
covered by  Dr.  Hoek,  thus  increasing  the  number  to  10.  According 
to  Dr.  Hoek,  "  the  occurrence  of  Scalpellwm  and  Verruca  in  the  great 
depths  of  the  ocean  coincides  in  a  striking  manner  with  the  paleonto- 
logical  history  of  these  genera."  It  is  noteworthy,  however,  that  "  the 
fossil  species  of  Verruca  resemble  much  more  those  of  the  same  genus 
which  at  present  inhabit  shallow  water  than  those  occurring  at  a  con- 
siderable depth  ;  the  latter  form  together  a  very  characteristic  ilivihion 
of  the  genus.    With  regard  to  the  genus  Scalpellum,  the  fossil  iorms 
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and  those  found  in  the  deep  sea  have  no  doabt  some  features  in  com- 
mon, but  none  were  con-specific. 

CrtLSt(iceans. 

Extinction  of  Crustaceans  in  old  hoMtats. — On  several  occasions  in 
these  reports  reference  has  been  made  to  the  practical  extinction  or 
excessive  reduction  of  various  animals,  but  especially  of  the  tile-fish 
(Lopholatilus  chamceleonticeps)  from  de^psea  plateaus,  where  they  were 
formerly  found  in  exuberant  abundance.  The  chief  mortality  occurred, 
as  Professor  Smith  remarks,  in  a  narrow  belt  of  comparatively  warm 
water  (approximately  50^  F.),  in  from  60  to  160  fathoms,  which  has  a 
more  southern  fauna  than  the  colder  waters  either  side.  Professor 
Verrill  has  suggested  {Amer.  Jour.  Sci.y  III,  xxiv.,  p.  366,  1882)  that 
the  great  destruction  of  life  in  this  belt  was  caused  by  a  severe  storm 
in  the  winter  of  1881-'82,  which  agitated  the  bottom-water  and  forced 
outward  the  cold  water  that  even  in  summer  occupies  the  great  area  of 
shallow  sea  along  the  coast,  thus  causing  a  sudden  lowering  of  the  tem- 
perature along  the  warmer  belt  inhabited  by  the  tile-fish  and  Crustacea 
referred  to  by  Professor  Smith  in  the  communication  now  to  be  noticed. 

Prof.  Sidney  I.  Smith,  in  a  "  preliminary  report  on  the  Brachyura  and 
Aiiomura  dredged  in  deep  water  off  the  south  coast  of  Few  England 
by  the  United  States  Fish  Commission  in  1880, 1881,  and  1882,^  has 
given  some  details  of  the  disappearance  or  extinction,  for  the  time  being 
at  least,  of  certain  crustaceans. 

According  to  Professor  Smilh  the  last  season^s  dredging  off  Martha's 
Vineyard  revealed  the  total,  or  almost  total,  disappearance  of  several 
of  the  larger  species  of  crustaceans  which  were  exceedingly  abundant 
in  the  same  region  in  1880  and  1881.  The  most  remarkable  cases  are 
those  of  Euprognatha  rastelligera^  Collodes  rohustusy  Caiapagurus  Shar- 
rerij  Munida  Oaribcea  f  Smith,  and  Pontophilus  brevirostris^  all  of  which 
were  found  in  great  numbers  in  both  of  these  years.  Of  the  first  two 
not  a  specimen  was  taken  iu  1882,  of  the  Munida  only  a  single  one,  and 
of  the  other  species  very  few  specimens.  Lambrus  FarriWtt,  Acantho- 
carpus  Alexandria  Latreillia  elegans^  Homola  barbata^  and  AnoploiwiiM 
politusj  which  were  each  taken  several  times  in  1880  and  1881,  were  none 
of  them  taken  in  1882 ;  they  were,  however,  far  less  abundant  than  the 
other  species,  and  the  non-occurrence  of  some  of  them  was  very  likely 
accidental;  but  the  disappearance  of  part  of  them  at  least  was  un- 
doubtedly due  to  the  same  causes  which  occasioned  the  disappearance 
of  the  more  abundant  species.  The  disappearance  of  these  species,  con- 
tinues Professor  Smith,  was  undoubtedly  connected  directly  with  the 
similar  disappearance  of  the  tile- fish  {LopholatUus)  from  the  same  region, 
and  on  this  account  specially  he  gave  in  detail,  for  many  of  the  species 
enumerated  by  him,  tables  of  specimens  examined  from  the  region  ex- 
plored by  the  Fish  Commission.  All  the  species  mentioned  above  as 
Jiavijig  di8aj)peared  in  1882  were  specially  characteristic  of  the  region 
above  indicated.    (Proc.  U.  S,  Nat.  Muu.^  vol,  Yi,  pp.  l-d7,) 
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Arachnids. 

The  hearing  of  Spiders, — No  specialized  organs  that  have  been  recog- 
nized as  having  auditory  functions  have  been  certainly  recognized  in  the 
spiders.  Some  experiments  lately  conducted  by  F.  Dald,  however,  con- 
vinced him  that  the  sense  of  hearing  was  not  denied  to  those  animals, 
and  he  located  it  in  certain  hairs  of  the  legs  and  palps.  When  sounds 
were  produced  within  reasonable  distances  of  various  spiders,  their 
actions,  such  as  suddenly  pausing  when  the  sounds  were  made,  although 
the  cause  was  not  visible,  rendered  it  evident  that  they  took  cognizance 
of  them.  The  only  parts  to  which  the  evident  faculty  of  hearing  could 
be  attributed  were  two  kinds  of  hairs  arising  from  the  legs  and  palps. 
(1)  One  is  of  hairs  of  equal  thickness  throughout,  fringed  with  a  short, 
fine  pile  toward  the  apex,  implanted  in  cup-shaped  depressions,  and  ex- 
tremely mobile;  a  nerve  is  connected  with  the  base  of  each  one ;  (2)  the 
other  is  of  hairs  set  in  rows  and  projecting  outwards  more  than  the  or- 
dinary protecting  hairs.  Objections  may  be  urged  to  this  theory,  and 
it  may  be  thought  that  the  hairs  receive  sensations  of  vibrations  of  the 
web  or  of  the  motions  of  the  air,  but  under  a  high  magnifying  power 
they  were  found  to  be  responsive  to  waves  of  sound,  the  hairs  vibrating 
when  a  note  was  sounding  and  resuming  quiescence  when  it  ceased.  The 
graduations  in  length  of  the  hairs  are  supposed  to  indicate  adaptation 
tx)  different  notes,  especially  as  their  regularity  in  certain  spiders  of  the 
Epeirid  family,  which  are  claimed  to  be  decidedly  fond  of  music,  is  very 
decided.  Further,  the  author  suggests  that  the  arrangement  of  the 
hairs  is  co-ordinate  with  structural  characters,  and  may,  therefore,  be 
used  in  classification.  His  observations  of  Oerman  spiders  furnished 
two  primary  groupings : 

(1.)  In  the  Epeirids  and  Theridiids  the  tibiflB  have  two  rows  of  audi- 
tx)Ty  hairs,  the  metatarsi  single  hairs  and  the  tarsi  '^  depressive,  but  no 
projecting  hairs." 

(2.)  In  the  Saltids,  Thomisids,  and  Lycosids  the  tibifB,  metatarsi,  and 
tarsi  have  all  two  rows  of  hairs. 

The  Tubitelarians  exhibit  intermediate  conditions.  {Zool.  Anz,,  vol. 
VI,  pp.  267-270;  J.  B.  M.  8.  (2),  vol.  m,  p.  652.) 

Insects. 

Classification  of  Insects. — In  connection  with  studies  ^<on  the  classifi- 
cation of  the  LiunsBau  orders  of  Orthoptera  and  Neuroptera,"  Professor 
^Packard  has  reviewed  the  classification  of  all  the  Hexapods  or  the  typical 
insects  and  proposed  a  new  arrangement  for  the  subclass.  He  has  es- 
pecially '<  examined  the  fundamental  characters  of  the  head,  thorax, 
«nd  abdomen,  points  neglected  by  most  systematic  writers."  The  out- 
^iome  has  been  to  lead  Professor  Packard  to  separate  the  Neuroptera 
:from  the  Pseudoneuroptera,  and  ^^to  regard  these  two  groups,  with  the 
Drthoptera  and  Dermatoptera,  as  four  orders  of  a  category  which  may 
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be  regarded  as  a  saperorder,  for  which  the  name  Phyloptera  is  pro 
posed,  as  these  four  orders  are  closely  allied  to,  if  not  in  some  caseu 
identical  with,  the  stem  or  ancestral  gronps  from  which  probably  all 
the  higher  orders"  have  originated. 

The  head  of  Insects. — Prof.  A.  S.  Packard,  jr.,  in  conseqaence  of  an 
investigation  into  ''the  number  of  segments  in  the  head  of  winged  in- 
sects," reached  the  following  conclusions:  ''The  epicraniam,  or  that 
piece  (sclerite)  bearing  the  eyes,  ocelli,  and  antennsB  and  in  front  the 
clypeas  and  labrum,  is  formed  from  the  original  procephalio  lobes, 
and  represents  the  first  or  antennal  segment,  and  is  pleural,  the  clypeus 
and  labrum  bearing  the  terminal  portion  of  the  segment ;  while  the  re- 
mainder of  the  original  or  primitive  segments,  are  obsolete,  except  in 
those  insects  which  retain  traces  of  an  occiput  or  fourth  cephalic  ter- 
gite.  AU  of  the  gular  region  of  the  head  probably  represents  the  base 
of  the  primitive  second  maxillae."    {Am.  Nat.^  vol.  xvn,  pp.  1134-1138.) 

Vitality  of  Insects. — It  is  tolerably  well  known  to  most  persons  tiiat 
insects  will  live  for  some  time  after  mutilation,  but  the  knowledge  is 
vague.  Mr.  B.  Ganestrini  undertook  a  number  of  experiments  to  deter- 
mine how  long  various  species  could  survive  mutilation.  The  head  was 
cut  off  generally  by  thin-bladed  forceps,  and  when  spontaneous  move- 
ments ceased  he  employed  sundry  irritating  devices,  such  as  pricking, 
squeezing,  and  blowing  tobacco  smoke  over  the  insect.  As  a  result  of 
these  experiments  he  ascertained  that  beetles  (Coleoptera)  at  once 
showed  signs  of  suffering  from  the  amputation,  while  the  more  active 
Hy menoptera  (ants,  bees,  &c.)  remained  as  if  unaffected ;  others  seemed 
to  recover  their  senses  only  after  a  long  interval  from  the  operation. 
Butterflies  (Lepidoptera)  seemed  but  little  discomposed  after  decapita- 
tion, and  flies  (Diptera)  appeared  to  mind  it  still  less ;  flies,  indeed, 
were  observed  in  copulation  some  time  after  being  beheaded.  Flies, 
however,  only  lived  about  a  day  and  a  half  (36  hours)  after  being 
operated  upon,  while  the  bodies  of  butterflies  survived  eighteen  days, 
the  head  nevertheless  showing  no  sign  of  life  after  a  few  hours  of  de- 
capitation. The  last  signs  of  life  were  manifested  by  either  the  middle 
pair  of  legs  (most  frequently)  or  the  last  (not  quite  so  often).  Similar 
experiments  were  made  on  Myriopods,  and  they,  too,  showed  great 
tenacity  of  life  and  indifference  to  the  loss  of  the  head.  {BuU.  iioc. 
Venet' Trent.  Bci.  N'at.f  vol.  ii,  pp.  119-125;  J.  R.  M.  8.  (2),  voL  m,  pp. 
645,  646.) 

How  Insects  can  adhere  to  smooth  vertical  surfaces. — ^The  mode  by 
which  insects  adhere  to  vertical  walls  has  been  investigated  by  H. 
Dewitz,  who  reaches  essentially  the  same  conclusions  as  did  the  Eng- 
lish arachnologist  Blackwell.  The  insects  secrete  a  glutinous  liquid 
in  their  feet,  which  exudes,  in  insects  which  have  hairy  feet,  from 
the  tips  of  the  hairs  which  surround  the  lobes  of  the  feet,  and  in  those 
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which  had  no  hairs  the  liquid  was  extraded  from  pores  in  the  feet.  It 
is  ooDJectared  that  about  half  of  the  insects,  including  most  Dipters 
and  Hemipters,  many  Hymenopters  and  Coleopters,  and  apparently  such 
Orthopters  as  do  not  either  fly  or  leap.  If  the  feet  are  drawn  away, 
drops  of  the  fluid  in  question  may  be  detected. 

American  PalcBozaic  Insects. — Within  the  last  few  years  our  knowl- 
edge of  the  insects  of  the  Palsdozoic  period  has  been  greatly  increased, 
chiefly  through  the  labors  of  Mr.  S.  H.  Scudder.  A  catalogue  of  these 
has  recently  been  published  by  Mr.  B.  D.  Lacoe  in  the  Journal  of  the 
Wyoming  Historical  and  Geological  Society,  from  which  it  appears  that 
72  species,  representing  40  genera,  arc  now  known.  Of  these,  48  spe- 
cies, of  2^  genera,  belonged  to  the  true  insects  or  Hexapods;  19  species, 
of  9  genera,  to  the  Myriapods;  and  5  species,  representing  as  many 
genera,  to  the  Arachnids. 

The  lightning  organs  of  the  Olow-wor^ins. — The  light-producing  organs 
of  the  principal  European  Lampyrids,  or  glow-worms  (Lampyris  splen* 
didula  and  L.  noctiluca)  have  been  examined  by  Heinrich  Bitter  von 
Wiclowiejski  and  the  results  published  in  an  elaborate  memoir  con- 
tributed to  the  Zeitschrift  fur  wissenschaftliche  Zoologie.  The  tracheal 
system  was  especially  investigated  in  relation  to  the  luminiferous 
organs,  and  the  entire  memoir  will  well  repay  perqsal.  Here  it  can  only 
be  said  that  the  luminiferous  organs- are  shown  to  be  the  morphological 
equivalents  or  homologues  of  the  fatty  bodies,  and  that  the  light-giving 
function  is  peculiar  to  the  parenchyma  cells  of  the  organs  in  question. 
The  luminosity  is  the  result  of  ^low  oxidation  of  a  substance  formed 
by  them  under  the  control  of  the  nervous  system. 

Genital  armature  of  Butterflies, — The  genitalia  of  the  Lepidopters,  as 
well  as  other  insects,  are  surrounded  by  various  elements  at  the  end  of 
the  abdomen,  and  those  of  the  true  butterflies  have  been  recently  ex- 
mained  by  Mr.  P.  H.  Gosse.  A  new  nomenclature  has  been  proposed  lor 
the  several  pieces.  Some  interesting  facts  are  brought  forward  in  con- 
nection with  the  relations  of  families  and  the  distinction  of  genera. 
( Trans.  Linn.  8oc.  London,  Zool.y  vol.  n,  p.  205;  SoiencCy  vol.  i,  pp.  22,  23.) 

A  viviparous  Moth. — A  noteworthy  fact  has  been  verified  by  Dr. 
Fritz  Muller,  of  Brazil,  and  communicated  to  the  Entomological  So- 
ciety of  London.  A  small  Brazilian  moth  was  found  to  be  viviparous, 
and  living  larvae  or  caterpillars  were  seen  to  be  deposited  or  born  of  the 
female. 

The  sucker  of  the  Butterflies. — In  1880  and  1881  Mr.  E.  Burgess  pub- 
lished a  couple  of  well-considered  memoirs  on  the  anatomy  of  two  but- 
terflies. During  the  past  year  Mr.  P.  Kirbach  made  known  the  structure 
of  the  mouth  parts  and  pharynx  of  the  Lepidopters  in  general,  and  came 
to  essentially  the  same  conclusions  as  to  the  morphology  of  lU^  v^\tss  '^^'^ 
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the  American  naturalist,  although  apparently  unacquainted  with  his 
articles,  and  his  terminology  for  the  parts,  especially  the  suspensory 
muscles  of  the  pharynx,  is  mostly  the  same.  Kirbach,  however,  contends 
that  the  proboscis  is  extended  by  muscular  contraction  and  rolled  up 
by  elasticity — a  view  opposite  to  that  suggested  by  Burgess  and  not 
fortified  by  proofs.  The  special  new  feature  brought  out  by  Kirbach  is 
the  syringe-like  mechanism  of  the  salivary  duct,  by  means  of  which 
saliva  is  injected  into  the  proboscis.  (Zoologisoher  Anzeigerj  vol.  vi,  p. 
553;  Science  J  vol  n,  p.  833.) 

VIII.  MOLLUSCOmS. 

Brachiopods, 

The  relatiotis  of  the  Brachiopods. — The  much-mooted  question  as  to 
whether  the  Brachiopods  are  closely  related  to  the  Chsetopod  worms, 
and,  it  may  be,  simply  modified  worms,  or  not  has  been  again  discussed. 
Mr.  A.  E.  Shipley,  in  studies  on  the  genus  Argiope  at  Naples,  gives  his 
views  resulting  from  a  recent  survey  of  the  fields.  They  are  antagonistic 
to  those  of  Morse  and  Kowalevsky.  It  is  contended  that  ^'  the  segments 
of  the  larva  do  not  seem  to  have  the  value  t)f  true  metameres,  but  to 
be  due  simply  to  the  formation  of  the  shell  from  the  central  region  of 
the  body.  There  is  no  trace  of  any  segmentation  of  the  mesoderm,  and 
no  org9,n  exhibits  serial  repetition.  The  Brachiopod  differs  from  the 
Oha^.topod  larva  in  having  an  alimentary  canal  which  is  not  curved  nor 
divided  into  three  regions  nor  provided  with  mouth  or  anus.  The  body 
cavity  is  but  feebly  developed,  and  there  is  no  provisional  renal  organ. ' 
On  the  other  hand,  Mr.  Shipley  declines  to  adopt  the  more  generally 
current  view  that  the  Brachiopods  are  closely  related  to  the  Polyzoans, 
and  that  the  two  constitute  a  natural  phylum.  He  recalls  that  (1)  the 
homologies  of  the  lophophore  have  been  considered  to  be  very  doubtful ; 

(2)  that  the  characteristic  position  of  the  nerve-ganglia  of  the  Brachio- 
pods, which  remain  in  the  ectoderm,  is  not  shared  with  the  Polyzoaos; 

(3)  that  the  larvae  of  the  two  classes  do  not  really  resemble  each  other, 
and  (4)  that  the  Polyzoans  became  fixed  by  the  preoral  and  the  Brachio- 
l)ods  by  the  aboral  extremity. 

In  fine,  Mr.  Shipley  has  been  led  to  consider  with  Oegenbauer  the 
Brachiopods  to  be  a  "  primary  class,"  most  closely  related  to  the  Vermes, 
but  also  allied  to  the  Mollusca.  (Miith.  ZooL  Stat  Keapel^  vol.  ly,  pp. 
494-520,  2  pL;  J.  R.  M.  S.  (2),  Jjrol.  IV,  pp.  215-217.) 

IX.  MOLLUSKS. 

AcephaU, 

The  alleged  water-pores  of  Lamellibranchiates. — It  has  been  claimed^ 
especially  by  H.  Griesbach,  that  there  are  aquiferous  pores  developed 
in  the  feet  of  cirtain  AceyjhaU.    The  alleged  discovery  provoked  r^ 
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examiDation  of  the  subject,  and  J.  Carrifere,  J.  T.  Cattle,  and  T.  Bar- 
rois  have  all  expressed  their  opposition  to  the  hypothesis  in  question, 
basing  their  antagonism  on  the  examination  of  many  species,  including 
most  of  those  species  to  which  pores  have  been  attributed.  The  con- 
clusions are  summed  up  by  Barrois :  ''  No  pores  exist  for  the  introduc- 
tion of  water  into  the  circulation;  the  only  pores  of  the  foot  are  those 
connected  with  the  byssus  organ,  which  never  communicates  with  the 
interior  of  the  foot.  The  blood  may  have  water  introduced  into  it,  but 
this  may  be  effected  by  osmosis,  t>r  in  some  manner  not  discussed.'' 
{Science^  vol.  m,  pp.  130-131;  J.  B.  if.  8.  (2),  vol.  iv,  pp.  212-213.) 

The  European  Oyster. — An  elaborate  series  of  reports  on  the  oyster 
and  its  culture  in  the  Netherlands  is  being  prepared  under  the  auspices 
of  the  Zoological  Society  of  that  country,  and  the  first,  by  P.  P.  0.  Hoek, 
the  secretary  of  the  society,  appeared  in  1883.  It  enters  fully  into  the 
anatomy  and  physiology  of  the  species,  but  only  that  portion  relative  to, 
its  generation  need  be  noticed  here.  The  ova  are  fertilized  by  sperm 
from  other  individuals,  with  which  the  circumambient  water  must  be 
charged,  and  which  enters  into  the  mantle  cavity  and  genital  ducts. 
The  ova  are  matured  and  cast  together  at  about  the  same  time,  but  the 
sperm  appears  to  be  more  gradually  matured  and  spent.  The  bivalves 
are  about  two  years  old  before  they  have  broods,  and  they  are  most 
prolific  at  the  age  of  some  four  or  five  years.  The  males  are  more 
numerous  than  the  females.  The  ava,  when  discharged,  having  been 
fertilized  in  the  ovary,  have  already  undergone  the  first  stage  of  seg- 
mentation in  their  development.  After  propagation  the  exhausted  par- 
ents rest,  and  a  period  follows  in  which  no  sperm  is  reproduced.  It  is 
claimed  that  a  large  proportion  of  the  spat  of  the  Eastern  Schelde  (where 
the  observations  were  chiefly  made)  was  probably  derived  from  others 
than  the  oysters  of  the  cultivated  beds.  As  a  corollary  it  is  contended 
that  culture  seems  to  injuriously  influence  and  impair  the  reproductive 
powers  of  the  oyster.  There  is  a  somewhat  inverse  relation  between 
the  development  of  the  liver  and  the  generative  organs,  shown  by  the 
fact  that  the  former  is  much  more  developed  in  the  old  after  the  repro- 
ductive faculty  has  decreased. 

Gastropods. 

Deep-sea  Solenoconchs. — The  order  of  Solenoconchs,  represented  by 
the  tooth-shells  (Dentalium)  are  much  more  numerous  in  the  deep  seas 
than  in  the  littoral  faunas,  and  form  indeed  quite  a  characteristic  feature 
of  the  Bassalian  realm.  Professor  Fischer  considers  that  they  are  espe- 
cially adapted  for  life  on  the  bottom  in  the  midst  of  the  ooze  which  covers 
it.  There  they  prey  upon  the  Foraminifera  which  abound  around  them 
and  which  they  secure  by  means  of  their  filaments.  According  to  Profes- 
sor Fischer's  experience,  the  best  represented  species  is  the  Dentalium 
agile^  originally  described  by  Sars  from  individuals  dredged  in  the 
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Norwegian  sea.  A  new  species,  named  Dentalium  ergaticum^  was  ob- 
tained by  the  Travailleur  Expedition,  which,  when  living,  was  9  cen- 
timeters (about  3^  inches)  long,  and  another  even  larger  was  fonnd 
which  could  not  be  specifically  distinguished  from  an  Italian  Pliocene 
fossil.    {Comptes  Bendus  Acad.  8e.j  t.  xcvi,  pp.  797-799.) 

The  gastrula-mouth  of  Vivipara. — Dr.  Carl  Babl  has  investigated  some 
questions  respecting  the  development  of  certain  organs  and  structures 
in  the  pectinibranchiate  Gastropods,  and  among  others  the  history  of 
the  mouth  of  the  gastrula-stage  of  the  common  Vivipara  or  Paltidifia  of 
Europe.  His  conclusions  are  at  variance  with  those  of  his  predecessors, 
and,  on  account  of  the  interest  of  the  subject,  a  notice  will  be  in  place 
here.  Dr.  Rabl's  observations  convinced  him  that  the  gastrula  mouth 
gradually  but  completely  closes  in  the  median  line  of  the  ventral  sur- 
face. About  the  place  where  this  obliteration  occurred  the  anus  soon 
afterwards  appears,  but  is  in  no  way  connected  with  the  gastrula  mouth ; 
finally  the  permanent  mouth  becomes  developed  at  the  spot  where  the 
last  residue  of  the  gastrula  mouth  had  closed  up.  {Anzdger  Akad. 
Wins.  Wien,  1883,  p.  13 ;  J.  R.  M.  8.  (2),  vol.  ill,  pp.  192, 193.) 

The  Doridaid  Nudibranchiales. — Prof.  Rudolph  Bergh, in  a  summar3^  of 
his  views  on  the  classification  of  the  DorididsB  proposes  to  divide 
them  into  primary  groups  called  by  him  subfamilies,  (1)  the  D,  crypto- 
branchiataj  or  DorididsB  proper,  distinguished  by  the  combination  of  the 
branchisB  into  a  single  large  retractile  crown,  and  (2)  the  2>.  phanero- 
branchiata^  in  which  the  branchisB  are  numerous  and  severally  retractile. 
The  ^^  subfamily"  of  the  i>.  phanerobranchiata  are  in  their  turn  divisible 
into  groups  named  Polyceradsd  and  GoniodorididaB.  The  PolyceradaB 
(or  PolyceridsB)  have  a  simple  pharyngeal  bulbus  and  are  represented 
by  16  generic  types.  The  Goniodorididae  have  sessile  or  petiolate 
tympaniform  and  suctorial  pharyngeal  bulbus,  and  are  exemplified 
u  nder  10  generic  types.  The  essential  characters  mentioned  here  are 
co-ordinated  with  a  number  of  others.  A  phylogenetic  table  gives  Dr. 
Bergh's  ideas  as  to  the  relations  and  divergence  of  the  PolyceridsB  and 
GoniodorididaB.  These  are  connected  with  the  typical  Dorididse  through 
Staurodaris.  The  genus  Heterodaris  of  Yerrill  and  Emerton  is  believed 
to  belong  to  a  peculiar  family  of  the  Ichnopoda.  ( Verhand,  k.  k,  zooiy 
lot.  Oe88.  Wien,  vol.  xxxiii,  pp.  152-176.) 

Cephahpods. 

Digestion  in  the  Cephalopods. — ^The  physiology  of  various  organs  of 
Gephalopods  concerned  in  digestion  has  been  investigated  by  E.  Bour- 
quelot.  The  secretion  of  the  salivary  glands  exhibits  no  influence  on 
raw  or  hydrated  starch ;  the  hepatic  secretion  converts  the  latter  into 
sugar,  and  the  pancreatic  juices  exercises  a  similar  function;  ^<in 
other  words,  we  may  say  that  the  ferment  produced  by  the  liver  and 
pancreas  is  identical  wilYi  lYi^  fUkliyary  ferments  of  higher  animals.''   It 
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is  supposed  that  the  action  of  the  ferment  ought  to  be  considered  sep- 
arately from  that  of  hydration.  <^  If  in  any  animal  raw  starch  becomes 
saccharified,  we  must  suppose  that  it  has  been  previously  hydrated 
under  conditions  which  are  as  yet  unknown  to  us." 

The  so-called  liver  of  the  Gephalopods  has  furnished  no  evidence  as 
yet  that  it  forms  glycogen,  and,  from  a  physiological  point  of  view,  it  is 
rather  a  pancreas,  inasmuch  as  it  contains  a  peptic  and  a  diastatic  fer- 
ment. The  development  of  the  last  ferment  in  carnivorous  animals  it 
is  difficult  to  account  for.  {Arch.  ZooL  Exper,  et  Oen.y  vol.  x,  pp.  385- 
423 ;  J.  R.  M.  /8.,  (2),  vol.  in,  p.  636.) 

X.  VEBTEBBATES. 

Families  of  Vertebrates, — From  a  recent  census  taken  by  the  present 
writer,  it  appears  that  there  are  nearly  800  families  of  vertebrate  ani- 
mals, extant  or  extinct,  now  known.  This  estimate  is  on  the  basis  of 
the  groups  admitted  as  such  in  the  '< Arrangement  of  the  families  of 
fishes''  by  Gill,  the  *' Check-list  of  North  American  Batrachla  and  Rep- 
tilia,  with  a  systematic  list  of  the  higher  groups"  by  Cope,  and  the 
'< Arrangement  of  the  families  of  mammals"  by  Gill,  for  the  classes 
therein  considered,  and  various  later  contributions  to  our  knowledge, 
aiiecting  the  number  of  the  existing  but  still  more  of  the  extinct  groups. 

The  families  of  the  several  classes  of  vertebrates  thus  recognized 
seem  to  be  reduced  to  a  common  standard  of  value  almost  as  much  as 
can  be  done  in  the  present  state  of  our  knowledge  for  quite  unlike  types, 
and  of  course  it  must  be  a  matter  of  opinion  as  to  the  degree  to  which 
the  ideal  has  been  realized.  Most  of  the  families,  at  any  rate,  rest  upon 
a  tolerably  sound  morphological  basis;  but  among  the  passerine  birds 
many  groups  designated  as  families  are  founded  upon  the  most  super- 
ficial external  characters,  such  as  the  extent  of  atrophy  or  development 
of  a  wing-feather  (the  first  primary),  the  existence  or  want  of  a  notch 
in  the  sheath  of  the  upper  jaw,  the  degrees  of  extension  of  one  or  oth- 
ers of  the  wing-feathers,  &c.  It  is  manifest  that  such  characters  have 
not  of  themselves  the  significance  of  the  modifications  which  differen- 
tiate families  in  other  classes.  It  is  indeed  possible  that  in  some  cases 
differences  of  that  kind  may  be  coincident  with  true  morphological  va- 
riations, and  if  such  proves  to  be  the  case,  the  trivial  features  in  ques- 
tion may  be  employed  for  diagnosis  and  as  the  indices  of  the  morpho- 
logical characteristics  with  which  they  happen  to  be  concomitant.  It 
is  scarcely  probable,  however,  that  such  will  be  found  to  have  been 
often  the  case,  and  at  any  rate  the  present  use  of  the  features  referred 
to  for  family  distinction  is  an  illegitimate  anticipation  of  what  may  be 
hereafter  discovered.  The  progress  of  discovery  may  reveal  that  there 
has  been  much  sagacity  and  prophetic  insight  exhibited  in  the  appreci- 
ation of  the  true  relations  and  grouping  of  families,  but  past  discoveries, 
and  especially  within  the  last  few  years,  do  not  hold  out  the  anticipa- 
tion or  hope  that  such  sagacity  and  intuitive  genius  have  been  often 
displayed.    But  whatever  may  be  the  eventual  outeom*^^  \X\!^  l^^^^^rvsv.^ 
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are  presented  as  approximately  the  uambers  of  families  at  present  rec- 
ognizable : 


Families. 

Extant. 

Extinot. 

Total. 

LeDtocardiaus 

1 

3 

26 

240 

36 

61 

116 

106 

0 
0 
10 
61 
10 
42 
6 
68 

1 

Mvzonts  

3 

Selachians 

36 

Fishes  

291 

AmDhibians 

45 

Reptiles   

103 

Birds   

121 

Mammals ' 

164 

0 

587 

177 

764 

Mortality  from  wild  beasts  in  India. — The  two  hundred  and  fifty  odd 
millions  of  inhabitants  of  British  India  have  by  no  means  crowded  out 
the  wild  animals  of  the  country,  and  a  small  percentage  even  annually 
contribute  to  furnish  a  dainty  meal  or  otherwise  fall  victims  to  beast  or 
serpent.  Sir  Joseph  Fayrer  has  recently  published  in  Nature  (v.  27, 
pp.  268-270)  some  interesting  statistics  of  the  loss  of  life  by  such  means. 
The  average  of  recorded  cases  is  about  2,800  persons  a  year ;  in  1880 
2,840,  and  in  1881  2,757  persons  were  killed;  of  cattle,  in  1880  55,85(^ 
and  in  1881  41,640  head  were  lost.  Such  a  mortality  naturally  provoke^i-^^ 
retaliation,  and  bounties  are  given  for  the  destruction  of  a  number  oi 
destructive  animals.  In  1880  14,886  were  killed  and  rewards  therefoi 
paid  to  the  extent  of  over  88,327  rupees,  and  in  1881  16,279  were  kilU 
and  the  bounties  given  amounted  to  91,850  rupees.  The  '^  wild  animah 
destructive  to  life  in  India"  specifically  enumerated  by  Sir  Josepl 
Fayrer  are  twenty  in  number,  viz,  fifteen  mammals,  four  crocodilians. 
and  one  shark.  Besides  these,  fifteen  genera  of  poisonous  snakes 
specified ;  of  these,  five  belong  to  the  family  of  Elapids,  two  to  th^ 
Viperids,  four  to  the  Crotalids,  and  four  to  the  Hydrophids,  or  sea-- 
snakes. The  animals  most  destructive  to  human  life  are  the  tigers  anr/ 
wolves,  which  are  nearly  equally  malignant,  as  will  be  seen  from  the 
following  summary  of  somewhat  bid  figures : 


Animals. 


Elephants   . . . 

Tigers    

Leopards 

Bears    

Wolves 

Hytenas 

Other  animals 


Killed  in  1875. 


Persons. 


61 

828 

187 

84 

1,061 

68 

1^446 


Cattle. 


6 

12,423 

16, 157 

522 

9,407 

2,116 

3,011 


Kmed  in  1876. 


Persons. 


52 
917 
156 
123 
887 

49 
143 


Cattle. 


3 

13, 116 

15, 373 

410 

12,448 

2,039 

4,573 


Fish  like  Vertebrates. 

North  American  fresh-water  fishes. — In  thB  account  of  progress  iq 
zoolo^  in  the  year  IB82,  the  character  of  the  £reah-water  fish-fanna  of 
Anstralia  was  referred  to  and  its  few  genera  enamerated.  It  was  sbowii 
that  only  five  true  fi^sfa-irater  families  existed,  and  that  but  one  bad 
more  than  one  or  two  species,  and  that  only  seventAeD.  The  revision 
of  the  North  American  fishes,  by  Jordan  and  Gilbert,  enables  as  to  con- 
trast the  rich  fre8h-wat«r  fauna  of  temperate  and  northern  America 
with  the  poor  Aostralian  one.  Not  less  than  617  species  have  been 
recognized,  and  these  represent  143  genera  and  tbirty-foor  families. 
The  fomilies  and  sab-£unilies  only  cau  be  mentioned  here,  bat^  their 
enumeration  will  soffloe  to  give  a  good  idea  of  the  charaoteristacs  of  the 
fauna. 


FuiillM  Mid  nib-ftuDiUM. 


PetromyEODtidK 

Polyodontida 

Acipenaeiida: 

AoipeDSeriDe 

Soaphirhf  Etobopin  » 

Lepidosteidn 

Amiidie 

Silatldn: 

lotalarine   

CatiMtomidie; 

IcbtbJobiuM 

CycIeptiMB 

Catutomiiue 

CypiiaiAm: 

CampoatomiiiB  .... 

ChondnwtoininB.. . 

Eiogloasins) 

LenciBcinB 

PlagopteriDB 

Cyprininai 

CbaracmidB 

Hy<Mlontidffi 

Clupeidn 

Doroaomidn 

ArKentioidK 

S^moaide : 

Coregouina 

SalmoDins 

TbfmaUidB 


Families  and  snb-fkiuUiM. 


ParcopBide 

Amblyopaidm 

CjrpiinodoDtidB . . . 

Umbtidte 

DalU:d» 

Esoojda 

Angujllida 

GaaUnMteide 

Atberinidta 

ApbT«doderidK  ... 

Elaseoinide 

Ceo  (rare  bide; 

Centrarcbiiue  . . 

LepomioB 

Micropteriiue-  - . 
Percidm ; 

EtbeoHtominn.. 

PcrciuB 

Labracldte 

Scienidn: 

Haplodlnotiiue  . 
EmhioMoidm: 

H  ysteroeafpiiua 

ClobUdra 

Cottidte : 

Uranideion 

Oodidw; 

Lotine 


The  only  families  of  this  list  which  have  also  tme  marine  species  are 
fifteen — the  Fetromyzontids,  Silmids,  Olupeids,  Dorosomids,  Argeati- 
nids,  SalmonidSiCyprinodontids,  Anguillidfl,  Gasterosteids,Atherinidp, 
Labracids,  Scisenids,  Embiotocids,  Oottids,  and  Oadids.  The  fresh- 
water species  and  even  genera  of  most  of  these  families  are,  however, 
to  a  large  extent,  peculiar  to  the  interior  waters ;  of  the  others,  (1)  some 
are  auadromous,  like  certain  of  the  Salmonids,  Clupeids,  and  Labracids; 
(2)  others  inhabit  fresh  and  salt  water  almost  indifferently^  aa  th«  D<^- 
H.  Mis.  69 *9 
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rosomids,  many  Gyprinodontids,  and  most  Gasterosteids ;  and  (3)  one 
(the  eel)  perhaps  should  be  considered  as  a  salt  rather  than  a  fresh  water 
species,  inasmuch  as  it  is  catadromous,  and  appears  to  breed  only  in  the 
sea.  Conversely,  those  fishes  which  resort  to  fresh  water  to  spawn  and 
spend  their  early  days  therein  may  be  considered  to  be  fresh- water  forms. 
If  all  species  which  to  some  extent  run  up  into  fresh  water  were  in- 
cluded, the  list  might  be  very  greatly  increased. 

Number  of  North  American  fishes. — A  much  needed  work  was  com. 
pleted  and  published  during  1883  (although  dated  1882),  under  the  title 
^^  Synopsis  of  the  Fishes  of  North  America,"  by  David  8.  Jordan  and 
Oharles  H.  Gilbert :  it  is  the  sixteenth  '^  Bulletin  of  the  United  States 
National  Museum."  Bearing  the  same  title  as  a  work  published  in  1846 
by  Dr.  D.  H.Storer,  it  not  only  contrasts  with  the  latter  in  fullness  of 
details  and  as  an  epitome  of  all  that  has  been  done  in  North  American 
ichthyology,  but  is  greatly  superior  in  the  mode  of  treatment  of  its  sub- 
ject, and  is  truly  a  work  of  eminent  scientific  merit.  It  embraces  within 
its  scope  all  the  species  which  visit  any  part  of  our  extended  coast,  as  well 
as  those  ranging  to  the  farthest  north,  and  the  inhabitants  of  our  inland 
rivers  and  lakes }  it  does  not,  however,  include  any  of  the  West  Indian 
fishes,  except  those  which  touch  on  our  coast,  and  thus  has  a  more  re- 
stricted aim  than  Dr.  Storer's  work.  The  classification  adopted  by  the 
authors  ^^is  essentially  based  on  the  views  of  Professors  Gill  and  Cope^ 
who  have,"  it  seemed  to  our  authors,  '4)een  more  fortunate  in  reflecting 
nature  in  their  groupings  of  the  fishes  than  have  any  of  the  Euroi>eaD 
systematists."  They  commence  with  the  lowest  or  most  generalized 
forms,  and  successively  take  up  the  more  specialized.  The  four  claa^^es  of 
Leptocardlans,  Marsipobranchs,  Elasmobranchs,  and  Fishes  proper  are 
adopted.  The  true  fishes,  so  far  as  the  North  American  species  are  con- 
cerned at  least,  are  subdivided  into  the  '^series  Ganoidei,"  with  the 
"subclasses"  Chondrostei  and  Holostei,  and  the  "series  Teloo^tei"  with 
the  "subclasses"  Physostomi  and  Physoclisti.  The  last  two  "sub- 
classes" seem  to  be  unnecessary,  or,  rather,  not  entitled  to  such  rank, 
for  they  not  only  intergrade,  but  the  presence  or  absence  of  the  duct 
may  be  of  minor  importance.  For  example,  the  duct  is  not  obliterated, 
it  has  been  urged,  in  such  forms  as  Holocenirumj  PriacanthuSy  Ccesio,  &&, 
and  inasmuch  as  the  bladder  is  developed  as  a  diverticulum  from  the 
intestinal  canal,  it  is  ever  liable  to  resume  the  evidence  of  such  origin 
in  the  persistence  of  the  duct.  Twenty-three  orders  are  recognized  for 
all  the  North  American  fish-like  types,  from  the  "  Girrostomi"  upwards. 

Eeduced  to  their  several  element!,  there  are  along  oar  east  coast 
about  436  species ;  from  the  Gulf  coast  about  307  have  been  obtained ; 
but  it  must  be  remembered  that  the  latter  region  is  comparatively  bat 
little  known  ichthyologically.  From  the  west  coast  310  species  have 
already  been  secured,  which  contrast  remarkably  with  the  few  that  were 
alone  known  to  Dr.  Storer  in  1846.  As  many  as  617  species  have 
been  attributed  to  fresli-^atAr^  and  of  exclusively  fresh-water  types 
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tiiere  are  677.  These  numbers  of  course  include  duplications  of  species 
which  are  common  to  two  or  more  regions,  chiefly  the  east  coast  and 
Gulf  of  Mexico.  Such  duplicated  species  are  about  170  in  number,  and 
the  aggregate  with  these  subtracted  amounts  to  about  1,460  species  for 
the  whole  of  North  America  north  of  Mexico.  In  the  number  of  east 
coast  species  are,  however,  included  a  number  of  deep- sea  forms — about 
forty — which  do  not  properly  belong  to  the  true  American  fauna.  These 
figures  have  been  communicated  to  the  writer  by  Professor  Jordan. 

Myzonts. 

Fertilizaiian  of  the  Lamprey^s  eggs. — M.  L.  Ferry  has  been  led  to  believe 
that  the  eggs  of  the  Petromyzonmarinus  Are  fecxxudsited  by  intromission 
of  sperm  within  the  body  of  the  female.  A  female  lamx>rey,  caught 
early  in  June,  was  opened  and  the  eggs  taken  from  it  and  consigned  to 
a  pan  filled  with  water ;  in  about  twenty  days  thereafter  the  eggs  were 
hatched.  It  is  consequently  thought  that  the  females  are  fecundated 
^'  while  they  and  the  males  are  adhering  side  by  side  to  the  same  rock  or 
the  same  tree,"  or  rather,  probabl}^,  while  in  mutual  embrace. 

Makes. 

• 

The  functions  of  the  pyloric  cceca  of  fishes. — About  the  pyloric  ex- 
tremity of  most  fishes  are  certain  diverticula  or  processes  called  the 
pyloric  ccBca.  The  functions  of  these  appendages  have  been  investi- 
gated by  Dr.  Blanchard,  at  Havre,  in  the  case  of  ten  species  common 
there — the  shad,  dory,  scad,  three  gurnards,  weever,  hake,  pout,  and 
whiting.  It  was  found  that  in  all  instances  the  fluids  secreted  by  the 
cceca  transform  starch  into  glucose  and  albuminoids  into  peptones,  but 
do  not  act  at  all  upon  fats.  It  thus  appears  that  the  coeca  are,  to  some 
extent,  representatives  of  a  pancreas,  as  was  early  supposed,  but  only 
partially.    {Am.  Nat.^  vol.  xvn,  p.  1302.) 

A  new  order  of  fi^shes. — In  the  last  month  of  1882  a  communication 
was  made  by  M.  Leon  Vaillant,  the  French  ichthyologist,  to  the  French 
Academy  of  Sciences,  in  which  he  announced  the  discovery  of  a  remark- 
able type  of  fishes.  The  newly  discovered  form  was  obtained  by  the 
French  exploring  vessel  Travailleur  ofif  the  coast  of  Morocco,  at  a  depth 
of  2,300  meters,  or  about  1,100  fathoms.  It  was  some  eighteen  inches 
long,  and  was  especially  notable  for  an  excessively  deep-cleft  mouth 
and  correspondingly  elongated  jaws,  which  were  at  least  several  times 
longer  than  the  cranium.  The  new  type  was  named  Eurypharynx  pele- 
eanoides. 

In  August,  1883,  several  specimens  of  a  kindred  fish  were  obtain^ 
by  the  United  States  Fish  Commission  steamer  Albatross  in  deep  water 
off  the  coast  of  the  United  States,  at  depths  varying  between  389  and 
1,467  fathoms.  The  jaws  in  this  form  were  excessively  elongated  and 
about  six  or  seven  times  larger  than  the  cranium.    The  species  wa& 
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named  Oastrostomvs  Bairdii.  It  was  at  once  evident  that  these  fishes 
represented  a  new  or  nndifferentiated  group  of  fishes,  and  which  was 
probably  of  ordinal  valne.  A  study  of  the  anatomy  was  undertaken  by 
Messrs.  Gill  and  Eyder,  and  some  very  remarkable  structural  peculiar- 
ities were  discovered.  The  branchial  system  was  found  to  be  extraordi- 
narily reduced,  and,  in  fact,  to  be  less  developed  than  in  any  other  fish, 
and  even  than  in  the  Marsipobranchs.  All  the  four  usual  branchifer- 
ous  arches,  however,  were  present  and  one  of  those  whose  function  is 
diverted  in  ordinary  fishes  had  resumed  its  branchiferous  function, 
so  that  five  were  actually  present.  ^Nevertheless  the  brain  and  heart 
were  those  of  Teleost  fishes.  Many  were  the  other  peculiarities  found 
in  the  new  type,  and  those  that  contrasted  most  with  the  characteris- 
tics of  normal  fishes  or  appeared  to  be  of  the  highest  morphological 
value  were  embodied  in  the  ordinal  diagnosis,  the  two  genera  Eurypha- 
rynx  and  Oaatrostonius  being  segregated  not  only  as  a  family  (Bury- 
pharyngidse)  but  as  a  distinct  order,  named  Lyomeri.  The  characters 
of  these  categories  are  as  follows : 

The  order  Lyomeri  is  framed  for  fishes  with  five  branchial  arches  (none 
modified  as  branchiostegal  or  pharyngeal)  far  behind  the  skull;  an  im- 
perfectly ossified  cranium,  articulating  with  the  first  vertebra  by  a  bad- 
occipital  condyle  alone;  only  two  cephalic  arches,  both  freely  movable,' 
(1)  an  anterior  dentigerous  one,  the  snpramaxil]ary,and  (2)  thesuspen- 
serial,  consisting  of  the  hyomandibular  and  quadrate  bones ;  without 
palatine  bones;  with  an  imperfect  scapular  arch  represented  by  a  sim- 
ple cartilaginous  plate  on  each  side,  remote  from  the  skull;  with  pec- 
toral rays  spiniform  and  articulated  directly  with  the  scapular  plates, 
and  with  the  dorsal  and  anal  rays  simple  and  not  articulated. 

The  family  Enrypharyngids  is  then  limited  to  Lyomeres,  with  the 
head  flat  above  and  with  a  transverse  rostral  margin,  at  the  enter 
angles  of  which  the  eyes  are  exposed,  with  the  jaws  excessively  elon- 
gated backwards  and  the  upper  parallel  and  closing  against  each  other 
as  far  as  the  articulation  of  the  two  snspensorial  bones,  with  minute 
teeth  on  both  jaws,  with  a  short  abdomen  aud  long  attenuated  tail, 
branchial  apertures  narrow  aud  very  far  behind,  dorsal  and  anal  fins 
continued  nearly  to  the  end  of  the  tail,  aud  minute  pectoral  fins. 

The  mandibular  rami  are  exceedingly  narrow  and  slender,  but  the 
jaws  are  extremely  expansible  and  the  skin  is  correspondingly  dilatable; 
consequently  an  enormous  pouch  may  be  developed.  Inasmuch  as  the 
slendemess  and  fragility  of  the  jaws  and  the  absence  of  raptorial  teeth 
(at  least  in  Oastrostomus)  preclude  the  idea  of  the  species  being  tme 
fish  of  prey,  it  is  probable  that  they  may  derive  their  food  from  the 
water  which  is  received  into  the  pouch,  by  a  process  of  selection  of  the 
small  or  minute  organisms  therein  contained. 

The  peculiar  closure  of  the  anterior  half  of  the  upper  jaws  upon  each 
other,  and  the  co-ordinate  joint  between  the  hyomandibular  and  quad- 
rate elements  of  the  suspensorium  are  doubtless  correlated  with  the 
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mode  of  ingestion  or  selection  of  food.  The  skin  constituting  the  pouchy 
it  may  be  added,  has  a  i)eculiar  velvety  appearance,  and  also  reminds 
one  of  the  patagium  or  wing  membrane  of  a  bat.  For  a  more  detailed 
summary  of  the  salient  characteristics  of  the  type  the  memoir  in  the 
Proceedings  of  the  United  States  National  Museum  must  be  referred  to. 

Variation  in  number  of  rays. — ^The  numbers  of  rays  in  the  various  fins 
generally  afford  a  sure  as  well  as  easy  means  of  diagnosing  the  species 
and  genera  of  fishes,  and  the  variation  is  usually  but  slight,  although 
there  is  considerable  difference  in  this  respect.  The  number,  however, 
is  the  same  in  the  young  as  adult.  A  most  remarkable  variation  in  the 
number  of  rays  co-ordinate  with  difference  in  size  has,  however,  been 
found  in  a  fish  of  a  very  peculiar  type,  popularly  known  as  the  ^^  king  of 
the  hecrings,"  and  belonging  to  the  family  BegalecidsD.  This  species — 
the  Begalecm  gUsne^  or  BanMi — ^is  a  deep- sea  fish  which  occasionally  is 
found  as  an  estray  on  the  eoasts  of  Northern  Europe,  chiefiy  after  a  storm, 
and  reaches  a  length  of  at  least  twenty-four  feet.  It  has  a  long,  coin- 
pressed  body,  somewhat  like  a  board,  and  on  this  account  has  been  also 
called  deal-fish.  Dr.  Liitken  and  Professor  Gollett  have  lately  and  in- 
dependently studied  this  species,  and  the  latter  found  that  in  compara- 
tively small  specimens  {eg.^  3,180  millimeters  long)  there  ai*e  only  about 
218  dorsal  rays,  while  in  a  large  one  (5,647  millimeters  long)  as  many  as 
406  dorsal  rays  were  developed ;  the  tail,  also,  apparently  becomes  dis- 
proportionately longer  with  increase  of  size.  The  ratio  is  by  no  means 
exact  between  the  development  of  the  rays  and  increase  of  size  of  the 
fish,  but  nevertheless  it  appears  to  be  true  that  the  tendency  does  exist 
and  becomes  manifest  on  contrasting  extremes  in  size  and  interposing 
many  of  intermediate  size.  Such  a  development  would  be  so  anoma- 
lous, however,  that  further  investigations  are  necessary  before  the  truth 
can  be  considered  established.  {Ghristiania  VidenskabsselsJcabs  vorhand- 
linger^  1883,  No.  16.) 

The  Orfdy  or  Oolden  Ide. — Four  species  of  Cyprinids  have  been  the  ob- 
ject of  more  or  less  cultivation  in  Europe :  (1)  the  common  carp  {Gypri- 
nus  carpio)y  (2)  the  gold-fish  or  carp  {Cara^sius  auratu8)y  (3)  the  ide 
(Idus  melanotus),  and  (4)  the  tench  {Tinea  vulgaris).  All  have  varieties 
due  to  selection  and  cultiva\;ion,  and  of  the  last  three  reddish  yellow  or 
golden  colored  varieties  have  been  especially  propagated.  The  golden 
variety  of  the  ide  is  known  as  the  orfe,  and  has  been  introduced  into 
the  United  States  as  well  as  England.  It  is  recommended  as  an  orna- 
mental fish  superior  to  the  gold-fish  on  account  of ''  its  larger  size,  live- 
lier habits,  and  rapid  reproduction,"  and  '^  will  thrive  in  all  inclosed 
waters  suitable  to  roach  and  gold-fish";  it  is  also  edible.  (Nature^  vol. 
xxvin,  p.  304.) 

The  ^^Ahyu^  or  "At"  of  the  Japanese. — In  the  ichthyological  portion  of 
the  Fauna  Japonica,  completed  in  1850,  Temminck  and  Schlegel  de- 
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scribed  a  very  peculiar,  and  remarkable  fish  found  in  Japan  as  Salmo 
{Plecoglo88U8)  altivelis.    In  1S6G  Giinther  recorded  si)ecimens  from  For* 
mosa  as  well  as  Japan.    ^Nothing,  however,  seems  to  have  been  known 
to  Europeans  respecting  the  habits  of  the  species  till  1883.    It  now 
appears  that  the  form  is  of  unusual  interest.    Mr.  K.  Nabeshima,  in  a 
communication  to  Mr.  Narinori  Okosbi,  of  the  Japanese  consulate  at 
London,  the  author  of  "A  Sketch  of  the  Fisheries  of  Japan  "  (p.  35), 
gives  some  interesting  details.    The  fish  has  the  elegant  appearance  of 
a  young  salmon  or  smolt,  but  the  teeth  of  the  sides  of  the  upper  jaw 
(supramaxillaries)  are  of  a  broad  lamelliform  shape,  and  the  rami  or 
branches  of  the  lower  jaw  are  not  joined  at  the  symphysis,  but  each  jots 
out  into  a  small  knob.    According  to  Mr.  Nabeshima,  it  varies  in  size 
from  about  6  to  12  inches,  and  inhabits  fresh  and  rapid  streams,  except 
in  the  breeding  season.    On  the  approach  of  the  period  of  reproductioo, 
which  is  autumn,  it  descends  the  stream  to  the  estuaries  for  the  purpose 
of  spawning.    After  this  labor  is  performed  the  old  die  out  and  the 
species  is  represented  only  by  the  young,  which  ascend  the  streams, 
grow  to  full  size,  and  in  their  turn  descend  the  next  season  to  repeat 
the  cycle  of  life.  The  species  is  consequently  known  as  the  ^^  one-year  JUV 
The  special  interest  connected  with  the  species  results  from  the  fewness 
of  those  which  have  analogous  habits.    Certain  gobies  of  the  genera 
Aphya  and  Cryatallogobius  have  been  shown  by  Professor  (3ollett  to  be 
annual  fishes,  while  the  common  eel,  the  Betropinna*  of  New  Zealand, 
and  some  species  of  OalaxiaSy  are  the  only  certain  known  catadromoas 
fishes  or  visitors  to  the  sea  for  reproduction.    Although  doubtless  there 
are  others,  the  ahyu  is  especially  worthy  of  record  as  the  only  fish 
known  to  combine  the  habits  of  the  ttoo  classes  indicated.    Like  the 
smelt,  the  ahyu  has  a  ^<  smell  remarkably  resembling  that  of  the  cucam* 
ber.^'    It  is  very  sensitive,  and  the  slightest  handling  is  immediately 
fatal  to  it;  Airther,  its  flesh  rapidly  deteriorates  in  flavor,  and  it  there- 
fore cannot  be  conveyed  to  distant  markets.    When  fresh,  however,  it 
is  '^  considered  the  most  delicately  flavored  of  all  river  fish  "  in  Japan. 
The  combination  of  proneness  to  speedy  decay  and  delicacy  of  flesh 
naturally  causes  it  to  be  '^  somewhat  expensive."    It  rises  to  the  fly,  and 
this  habit  is  taken  advantage  of  as  a  preliminary  to  a  peculiar  mode  of 
capture  which  has  been  described  by  William  Pierre  Jouy  {Proc.  U.  S. 
Nat.  Mtis.j  vol.  VI,  p.  275,  December  13, 1883).   "After  whipping  the  stream 
with  flies,  as  for  trout,  and  securing  a  fish,  a  fine  gut  line  is  passed 
through  the  nostrils  and  fastened  to  a  line  held  in  the  hand ;  trailing 
behind  the  fish  thus  fastened,  which  is  simply  a  decoy,  are  several  bright 
hooks,  which  flash  in  the  sunlight  and  attract  other  fish.    The  decoy  is 
now  gently  led  up  stream,  and  the  fish,  in  darting  after  it,  get  snagged 
on  the  hooks."    Horse-hoof  parings,  used  as  lures,  are  also  said  to  be 

*  Possibly  the  Betropinna  and  Galaxias  are  also  **  annaal "  fishes. 
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snccessful  with  ahyu.    Other  methods  of  capture  are  detailed  by  Mr. 
Nabeshima. 

An  important  Arctic  fish, — In  1879  Dr.  Bean  described,  in  the  Pro- 
ceedinga  of  the  U.  S.  National  Museum  (vol.  n,  pp.  358,  359),  a  new  ge- 
neric type  of  fishes  from  Alaska,  under  the  name  Dallia  pectoralis.  Al- 
though an  interesting  addition  to  the  Arctic  fauna,  it  was  not  regarded 
as  of  sufficient  importance  to  be  especially  referred  to  in  an  article  for 
popular  use.  It  turns  out,  however,  that  the  species  is  not  only  of 
more  than  ordinary  scientific  interest,  and  that  it  raises  a  question  of 
taxonomy,  but  that  it  is  an  extensively  distributed  species,  and  of  very 
considerable  economic  value.  Dr.  Bean's  specimens  were  obtained  at 
Saint  Michael's,  Alaska,  but  the  fish  has  since  been  found  in  Siberia,  and 
Bomeinterestiug  data  have  been  published  respecting  it.  Professor  Nor- 
deuskiold,  in  his  "Voyage  of  the  Vega,"  records  it  as  having  been  ob- 
tained at  Yinretlen,  in  Northeastern  Siberia  (the  Chukche  Peninsula), 
and  at  Port  Clarence,  in  Alaska,  on  Bering  Sea  (pp.  442-444, 682).  Pro- 
fessor Nordenskiold  first  heard  of  it  at  Yinretlen,  his  winter  quarters,  in 
1878-1879;  the  natives  (Chukches)  told  him  that  "an  exceedingly 
delicious  black  fish  was  to  be  found  in  the  fresh- water  lagoon  at  Yinret- 
len, which  is  wholly  shut  off  from  the  sea,  and  in  winter  fireezes  to  the 
bottom."  On  the  8th  of  July,  1879,  a  fishing  party  set  out  for  the 
place,  taking  a  net  9  meters  long  and  1  wide.  A  lively  account  is  given 
by  Nordenskiold  of  the  fishery.  Suffice  it  to  say  that "  hundreds"  of  the 
Dallia  were  obtainexl.  "  The  fish  were  transported  in  a  dog-sledge  to  the 
vessel,  where  part  of  them  was  placed  in  spirits  for  the  zoologists, 
and  the  rest  fried,  not  without  a  protest  from  our  old  cook,"  says  Nor- 
denskiold, "who  thought  that  the  black,  slimy  fish  looked  remarkably 
nasty  and  ugly.  But  the  Chukches  were  right;  it  was  a  veritable  deli- 
cacy, in  taste  somewhat  resembling  eel,  but  finer  and  more  fleshy. 
These  fish  were  besides  as  tough  to  kill  as  eels,  for  after  lying  an  hour 
and  a  half  in  the  air,  they  swam,  if  replaced  in  the  water,  about  as  fast 
as  before.  How  this  fish  passes  the  winter  is  still  more  enigmatical 
than  the  winter  life  of  the  insects,  for  the  lagoon  has  no  outlet,  and  ap- 
pears to  freeze  completely  to  the  bottom.  The  mass  of  water  which  was 
found  in  autumn  in  the  lagoon,  therefore,  still  lay  there  as  an  unmelted 
layer  of  ice  not  yet  broken  up,  which  was  covered  with  a  stratum  of 
flood  water  several  feet  deep,  by  which  the  neighboring  grassy  plains 
were  inundated.  It  was  in  this  flood  water  that  the  fishing  took  place." 
It  is  stated  by  Professor  Nordenskiold  that  Professor  Smitt,  of  Stock- 
holm, regarded  the  Yinretlen  fish  as  a  distinct  species,  and  has  named 
it  Dallia  delicatissima;  but  it  has  been  since  ascertained  by  Dr.  Bean 
that  it  is  couspeciflc  with  the  Dallia  pectoralis.  What  manner  of  fish  the 
Dallia  is  remains  to  be  shown.  It  has  some  resemblance  externally  to  the 
salt-water  minnow^  or  mummichogs,  but  more  to  the  species  of  Umhra^ 
which  are  sometimes  called  in  the  United  States  mudfishes,  and  in  Hun- 
gary by  a  name  equivalent  to  dogfish ;  it  is  consequently  figured  in  Nor- 
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denskiold's  work  as  the  <'  Dog-flsh  from  the  Ghukche  Peuinsala"  (p.  444). 
The  resemblance,  however,  is  ouly  saperficial,  and  the  animal  is  found 
to  have  many  peculiar  characters.  The  pectorals  have  very  numerous 
rays  (33-^5)^  and  are  set  on  convex  skin-covered  bases,  and  when  the 
skin  is  taken  up  it  is  found  that  there  is  a  simple  cartilage,  and  no 
bones,  as  in  most  fishes.  Further,  the  bones  of  the  upper  jaw  are 
grown  together,  and  not  separate,  as  is  usual.  In  fact,  the  DaUia  is  the 
only  known  representative  of  a  very  remarkable  family  (Dalliidse),  and 
even  of  a  peculiar  suborder  (Xenomi)  of  fishes.  The  fish  rarely  grows 
much  beyond  six  inches  long. 

Danger  from  Oar  fish, — The  fishes  variously  known  along  the  United 
States  coast  as  garfish,  bill-fish,  and  needle-fish  are  remarkable  for  their 
elongated,  bill-like  jaws,  and  are  very  agile,  and  may  occasionally  be 
seen  to  leap  out  of  the  water.  It  seems  that  this  propensity  may  be 
not  without  some  inconvenience,  or  even  danger,  especially  in  the  case 
of  the  large,  stout-billed  species.  Mr.  S.  Archer  '*  was  being  palled 
off  from  the  shore  to  H.  M.  S.  Himalaya  in  the  harbor  of  Aden,  when  a 
fish  jumped  out  of  the  water  over  the  boat,  and  in  doing  so  struck  tiie 
hat  of  another  officer  and  knocked  it  into  the  water.  When  the  hat  was 
recovered"  there  was  found  ^Mn  the  hard  felt  a  slit  about  four  inches 
in  length"  {Nature^  vol.  xxTin,  p.  226).  The  fish  was  doubtless  a  gar. 
Professor  Moseley,  in  comments  upon  this  incident,  asserts  that  "it  is 
the  constant  habit  of  large  belones,"  some  of  which  attain  a  length  of 
five  feet,  "  when  startled,  to  move  along  the  surface  of  the  water  with 
astonishing  rapidity."  Professor  Moseley  had  ^^seen  them  thus  spriog 
out  of  the  water  when  scared  by  a  boat,"  and  had  been  told  ^Hhat  in  some 
of  the  Pacific  islands  these  fish  not  uncommonly  cause  the  death  of  the 
natives,  who,  when  wading  in  the  water,  have  their  naked  abdomeus 
speared  by  the  sharp  snouts  of  the  fish,  with  the  result  of  causing  peri- 
tonitis. The  fish  appear  to  bound  blindly  away  from  danger,  and  strike 
any  object  in  their  way  haphazard."    {Nature^  vol-  xxviii,  p.  436.) 

Amphibians. 

Spermatozoa  of  Newt, — In  view  of  the  great  uniformity  of  the  sperma- 
tozoa, an  observation  by  Mr.  G.  J.  Dowdeswell  is  of  some  interest  The 
spermatozoa  of  the  common  newt  of  Euroi>e  ( Triton  cristatus)  were  foaud 
to  have  a  structure  not  found  in  any  others.  The  head  of  each  sperma- 
tozoon was  found  to  be  surmounted  by  a  minute  barb  about  2  n  lon^ 
and  1.5  fi  broad.  It  is  thought  that  this  barb  may  have  as  a  function 
an  enhanced  power  for  the  spermatozoon  to  attach  itself  to  and  pene- 
trate into  the  ovum  in  the  early  stages  of  fertilization,  as  has  been  shown 
to  occur  by  Fol  and  others.  (Quart,  Journ.  Royal  Mic.  8oe.^  vol.  n,  PP* 
336-339.) 

Beptiles. 

A  new  reptile-house, — A  special  reptile-house,  or  "  reptilium,''  was 
built  in  1882  and  1&83  by  tVi^  Zoological  Society  of  London,  which  will 
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doubtless  afford  the  means  for  the  more  thorough  study  of  the  animals 
for  which  it  is  destined.  The  stractore  is  120  feet  long  and  60  feet  wide. 
Fixed  cages  for  the  pythons  and  other  large  reptiles  occapy  three  sides, 
and  the  south  front  is  reserved  for  small  movable  cases.  A  large  oval 
tank  for  crocodilet^,  and  two  smaller  ones  for  tortoises,  are  in  the  center 
of  the  building.    {Nature^  vol.  xxyin,  p.  17.) 

2few  researches  on  the  DinoeauriaM. — Several  important  contributions 
to  our  knowledge  of  the  Dinosaurians  have  been  published  during 
1883,  among  them,  Notes,  by  Mr.  L.  DoUo,  on  the  Belgian  Ignanodon- 
tid»  of  the  now  celebrated  Bemissart  <<  find " ;  one  by  Prof.  J.  M. 
Hulke,  in  which  an  ^^  attempt "  (and  doubtless  approximately  successful 
one)  is  made  to  illustrate  the  complete  osteology  of  HypsUophodim 
FoqbU  of  the  English  Yealden ;  and  an  article  by  Pro£  E.  D.  Cope  on 
^<  The  Structure  and  Appearance  of  a  Laramie  Dinosaurian  " — the  Dio- 
elonius  mirabilis^  one  of  the  HadrosatiridsD. 

A  peculiar  family  of  Oeeko-like  lizards. — The  Oecconid»,  or  Geckos, 
are  exceptional  among  the  Lacertilian  reptiles  by  the  possession  of 
of  biconcave  vertebras,  and  haive  a  peculiar  physiognomy  by  which  they 
can,  as  a  rule,  be  at  once  recognized.  It  has  recently  been  discovered, 
however,  that  several  generic  types  of  lizards,  which  superficially  re- 
semble  the  Geckos,  are  distinguished  from  them  by  concavo-convex  or 
proccBlous  vertebrsB,  smA  other  differential  characters  are  associated 
with  this  divergence.  The  genera  now  known  to  be  thus  distinguished 
are  the  Indian  Uublepharis^  the  West  African  PsilodactyltUj  and  the 
American  Coleonyx.  Mr.  Boulenger  has  recently  proposed  for  the  re- 
ception of  these  forms  a  peculiar  family,  which  he  has  named  Evble- 
pharidw.  The  new  family  is  definable  as  Lacertilia  with  proccelous 
vertebrsB,  united  parietal  bones,  incomplete  orbital  ring,  and  without  a 
parietal  bar;  the  Gecconid»  remain  still  as  Lacertilians  with  biconcave 
vertebrsB,  distinct  parietal  bones,  incomplete  orbital  ring,  and  deficient 
parietal  bar.  It  is  urged  by  Mr.  Boulenger  that,  in  view  of  the  facts, 
the  suborder  Nyctisaura  should  be  abandoned,  and  it  is  recalled  that  the 
YaranidsB  have  the  orbit  incompletely  surrounded,  and  the  Heloder- 
mid»  are  destitute  of  a  parietal  bar. 

The  poison  of  Heloderma. — "A  partial  study  of  the  poison  of  Relo- 
dtrma  suspectum  (Cope),  the  Gila  monster,"  has  been  made  by  Drs.  S. 
Weir  Mitchell  and  E.  T.  Beichert,  of  Philadelphia.  The  poisonous 
character  of  the  lizard  has  been  fully  confirmed,  and  the  physiological 
and  pathological  characteristics  of  the  poison  have  been  made  known. 
Itisa  "virulent  heart  poison,"  which  "contrasts"  strongly  with  the 
venoms  of  serpents,  since  they  give  rise  to  local  hemorrhages,  and  cause 
death  chiefly  through  failure  of  the  respiration,  and  not  by  the  heart, 
unless  given  in  overwhelming  doses.  They,  lower  muscle  and  nerye 
reactions,  especially  thode  of  the  respiratory  apparatus,  but  do  not,  as 
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a  rule,  cause  extreme  andabrnpt  loss  of  spinal  power.  Finally,  they 
^ire  rise  to  a  wide  range  of  secondary  pathological  appearances  which 
are  absent  from  Heloderma  poisoning."  The  poison  of  the  lizard  leaves 
no  trace  of  any  local  effect,  but  the  heart  is  arrested  in  complete  diastole, 
and  becomes  fall  of  firm  black  clots.  The  muscles  (except  the  cardiac) 
and  nerves  respond  readily  to  irritants,  ''but  the  spinal  cord  has  its 
power  annihilated  abruptly  and  refuses  to  respond  to  the  most  powerful 
<^lectrical  currents." 

Composition  of  snakepoisona.'^The  poison  of  snakes,  especially  of  the 
family  of  Crotalids,  has  been  chemically  and  physiologically  investi- 
gated by  Drs.  S.  Weir  Mitchell  and  Beichert,  of  Philadelphia.  They 
succeeded  in  separating,  Irom  poison  obtained  from  rattlesnakes  and 
moccasons,  three  different  proteids,  which  they  have  proposed  to  dis- 
tinguish severally  as  venom-peptone,  venom-globuline,  and  venom- 
albumen.  The  details  of  these  investigations  are  given  in  the  Medioal 
News,  of  Philadelphia,  for  AprU  28,  1883. 

Birds. 

American  Ornithologists^  Union, — In  response  to  a  call  of  several  of 
America's  most  eminent  ornithologists,  Messrs.  J.  A.  Allen,  of  Gam- 
bridge,  Elliott  Cones,  of  Waltington,  and  William  Brewster,  of  Bostou, 
<<sent  to  a  little  less  than  fifty  of  the  more  prominent  ornithologists  of 
the  United  States  and  Canada,"  a  meeting  for  organizing  ^<the  Ameri- 
can Ornithologists'  Union"  was  held  at  New  York,  on  the  26th  of  Sep- 
tember, 1883,  and  following  days.  The  Union  took  as  its  exemplar 
the  ''British  Ornithologists'  Union."  Four  classes  of  members  were 
recognized :  (1)  active,  limited  to  fifty;  (2)  foreign,  limited  to  twenty- 
five;  (3)  corresponding,  limited  to  one  hundred;  and  (4)  associate,  to  be 
unlimited  in  number.  Mr.  J.  A.  Allen  was  elected  president,  Dr.  B. 
Coues  and  Mr.  R.  Bidgway  vice-presidents,  and  Dr.  C.  Hart  Merriam 
secretary  and  treasurer. 

The  Nuttall  Ornithological  Club  transferred  to  the  new  Union  its  Bul- 
letin, and  this  will  therefore  be  discontinued  as  such.  It  is  succeeded 
by  "The  Auk"  of  the  American  Ornithologists'  Union.  The  Union  was 
organized  under  happy  and  harmonious  conditions,  and  much  good  to 
ornithology  may  be  expected  from  its  activity.  Its  most  important 
promised  work  will  be  "a  revision  of  the  classification  and  nomen- 
clature of  North  American  Birds,"  for  which  a  special  committee  was 
appointed  of  five,  viz,  Messrs.  Cones,  Allen,  Bidgway,  Brewster,  and 
Henshaw. 

Cholera  and  Birds. — It  has  been  claimed  that  there  is  a  marked  de- 
crease in  the  number  of  birds  in  regions  where  cholera  is  for  the  time 
raging,  and  this  belief  has  been  indorsed  by  a  number  of  correspond- 
ents in  the  columns  of  Nature.  Exodus  of  birds  from  sundry  places 
afflicted  with  cholera  has  been  recorded.    Before  the  disease  had  lairly 
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developed,  or  at  latest  in  its  incipieucy,  birds  of  various  kinds  almost 
or  quite  deserted,  apparently,  the  towns  of  Zagazig  in  Egypt  (p.  329), 
Salisbury  in  England  (342),  the  island  of  Mauritius  (p.  366),  and  West 
Barbary  (p.  389).  Other  instances  have  been  recorded,  but  in  a  rather 
skeptical  spirit,  by  Pfarrer  Eackel,  of  Windsheim,  in  the  "Zoologi- 
sche  Garten"  of  Frankfurt-am-Main  (vol.  xiy,  p.  328).  At  Zagazig,  so 
long  as  the  birds  remained  flying  about  as  usual,  it  was  considered  that 
the  inhabitants  were  ^uite  secure  from  any  attack,  but  when  they  left 
some  citizens  would  leave  also  from  fear  of  impending  pestilence.  *^  The 
birds  had  been  observed  by  old  hands  to  depart  before  the  approach  of 
cholera  during  the  last  four  epidemics"  (p.  329).  At  Salisbury,  a  man, 
^'  whose  duty  it  was  to  oil  the  vane  upon  the  spire,  had  made  his  usual 
ascent  (of  404  feet),  and  had  perceived  a  foul  scent,  which  it  seems  had 
not  been  noticed  below.  The  inhabitants  connected  this  with  the  ap- 
pearance of  the  epidemic  shortly  afterwards.  Birds  might,  no  doubt, 
be  affected  .by  such  a  circumstance"  ^p.  342).  Xhese  observations  seem 
to  be  to  the  point,  but  mure,  scientifically  conducted,  are  requisite  be- 
fore full  credence  can  be  put  in  the  alleged  coincidence  of  cholera  and 
absence  or  paucity  of  birds. 

Relations  of  the  Penguins. — The  Penguins  or  Spheniscids  have  been 
anatomically  examined  by  Professor  Watson,  of  Manchester,  and  some 
interesting-  conclusions  adduced.  These  have  been  embodied  in  a  ^^  Be- 
port  on  the  anatomy  of  the  Spheniscidse  collected  during  the  voyage  of 
H.  M.  S.  Challenger."  Among  the  most  important  ][)eculiarities  of  the 
group  are  the  skeletal  characteristics  of  the  limbs.  The  anterior  are 
distinguished  by  the  peculiar  form  and  mode  of  articulation  of  the  carpal 
bones ;  by  the  union  of  the  first  or  radial,  which,  although  independent 
in  the  embryo,  becomes  inseparably  anchylosed  with  the  second  meta- 
carpal bone  in  the  adult ;  and  by  the  absence  of  a  free  pollez.  The 
posterior  have  a  tarso-metatarsus  which  <<  presents  features  which  serve 
at  once  to  distinguish  that  bone  firom  the  corresponding  skeletal  element 
of  any  other  group  of  birds,  being  altogether  shorter  and  broader  than 
in  these,  with  the  single  exception  of  the  genus  Fregatta.  From  Fre- 
gatta^  however,  as  grow  all  other  birds,  the  Penguin  is  distinguished  by 
the  clearly- defined  separation  of  the  metatarsal  elements^  the  shafts  of 
which  are  differentiated  from  one  another,  while  in  other  birds  these 
bones  are  indistinguishably  fused  together."  Further,  the  position  of 
the  tarso-metatarsus  seems  to  be  peculiar  among  birds.  '^  In  all  other 
birds,  during  terrestrial  locomotion,  the  tarso-metatarsus  is  elevated  so 
that  only  its  distal  extremity  comes  into  relation  with  the  ground,  the 
*  heel '  of  the  foot,  physiologically  considered,  in  the  case  of  other  birds 
being  situated  at  the  distal  extremity  of  the  tarso-metatarsus,  while  in 
the  Spheniscidse  it  is  formed  by  the  proximal  end  of  that  bone.  In 
accordance  with  this  arrangement  we  find  that  while  in  the  majority  of 
birds  the  metatarso-phalangeal  articulations  admit  of  great  mobility 
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in  the  Spbeniscidse,  on  the  other  hand,  these  joints  are  relatively  stiff, 
and  gi-eater  freedom  of  movement  is  permitted  at  the  intertarsal  articu- 
lation or  ankle  joint.  May  we  not  regard  this  plantigrade  condition  of 
the  foot  of  the  Penguin  as  a  survival  of  a  similar  feature  in  the  anatomy 
of  the  ornithoscelidan  ancestors  of  the  SpheniscidsB." 

The  characteristics  of  the  Spheniscids,  as  shown  by  Professor  Watson 
and  others,  are,  in  fact,  so  salient  and  co-ordinated  in  such  number  that 
we  can  now  scarcely  doubt  that  they  are  the  mqst  aberrant  of  all  liv- 
ing birds,  and  even  more  remote  from  the  general  stock  than  are  the 
BatitsD  or  Ostrich  and  the  like.    If  the  living  birds  admit  of  subdivision 
into  orders,  the  Penguins  appear  to  be  best  entitled  to  such  segrega- 
tion, and  at  least  they  should  be  isolated  as  an  independent  suborder. 
The  family  of  Spheniscids,  in  the  opinion  of  Professor  Watson,  is  divisi- 
ble into  three  genera — (1)  SpheniseuSj  with  three  species  and  a  variety; 
(2)  EudifpteSj  with  two  species,  and  of  which  the  forms  JBudyptes  chrys- 
ame  from  Tristan,  the.  Falklands,  and  Kerguelen  Island  are  distin- 
guishable as  so  many  varieties;  and  (3)  Aptenodytes^  with  two  species. 

A  new  species  of  Ostrich. — More  than  once  it  has  been  thought  that 
a  second  species  of  ostrich  should  be  distinguished,  but  there  was 
always  some  uncertainty  as  to  differential  characters.  During  the  past 
year,  howeii^r,  Dr.  Bichenow,  of  Berlin,  has  urged  the  specific  distinct- 
ness from  the  common  African  (Stmthio  camelus)  of  specimens  sent 
from  the  Bomali  country  and  given  to  them  a  characteristic  name  {Stn- 
thio  molybdophanes).  The  naked  parts  are  colored  quite  differently  in 
the  two  forms.  The  8.  camelus  has  the  exposed  surfaces  of  the  head, 
neck,  thighs,  and  legs  of  a  flesh-red.  While  the  corresponding  parts  of 
8.  molybdophanes  are  of  a  delicate  slate-gray.  The  bill  and  gape  of  the 
newly-discovered  type  is  of  a  delicate  pink  hue,  except  at  the  tip,  where 
it  is  brownish. 

Incubation  of  the  Ostrich. — A  discussion  respecting  the  incubation  of 
the  eggs  of  the  ostrich  ensued  in  the  Spectator  and  Nature  in  con 
sequence  of  a  denial,  by  a  critic  of  Mr.  Bomanes's  '^Animal  Intelli- 
gence,'' that  the  task  of  incubation  is  shared  by  both  the  sexes.  It  was 
maintained  by  the  critic,  in  accordance  with  the  statements  current  in 
books  of  natural  history,  that  *'  female  ostriches  take  no  part  in  the 
duty  of  incubation."  Several  respectable  and  eminent  authorities, 
however,  adduced  positive  testimony  to  the  concurrence  of  the  females, 
on  some  occasions  at  least.  It  appears  to  be  well  established  that  in 
the  Gape  colony  both  sexes  aissist  on  the  nest.  In  the  words  of  Mr.  E. 
B.  Biggar,  who  has  reported  on  the  ostrich-farms  of  the  Cape  colony, 
^'  some  will  sit  throughout  with  the  most  solicitous  maternal  instinct, 
others  manifest  such  anxiety  that,  when  the  hen  has  been  a  little  late 
iu  taking  her  morning  turn  upon  the  nest,  he  has  gone  out,  and,  hunt- 
ing her  up,  has  kicked  her  to  the  nest  in  the  most  unmanly  manner. 
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Some  are  very  affectionate  over  their  young,  others  the  reverse ;  thus  do 
individuals  differ  even  among  ostriches.  As  a  rule,  the  cock  bird  forms 
the  nest,  sits  the  longest,  and  takes  the  burden  of  the  work  of  hatching 
and  rearing.^ 

Testimony  is  divided  as  to  whether  the  cook  sits  invariably  at  night 
to  the  exclusion  of  the  hen. 

On  the  one  side,  Dr.  W.  O.  Atherstone,  in  a  work  on  ostrich-farming, 
has  said  that  the  sexes  ^^sit  alternately,  the  male  at  night  grasfing  and 
guarding  the  females.  During  the  daytime,  the  time  of  the  male  bird 
going  on  the  nest  varies  during  the  period  of  incubation,  as  also  does 
the  time  between  the  female  leaving  the  nest  and  the  male  taking  her 
place,  the  exposure  and  cooling  being  probably  regulated  by  the  tem- 
perature of  the  incubation  fever  at  different  stages." 

On  the  other  side,  Mr.  Biggar  maintained  that,  '^  contrary  to  what  has 
been  currently  understood,  and  what  is  still  stated  even  in  recent  colo- 
nial accounts,  the  cock  bird  site  at  night,  not  the  henP  He  even  urged 
that  ^^  in  this  pecaliarity  the  hand  of  Providence  may  be  seen,  for  the 
worst  enemies  of  the  nest  appear  at  night,  and  the  cock,  being  stronger 
and  braver,  is  better  able  to  resist  them ;  moreover,  the  feathers  of  the 
cock  being  black,  night  sitting  would  not  expose  him  to  that  exhaustion 
from  the  sun's  rays  which  would  ensue  if  he  sat  during  the  day ;  while 
at  the  same  time  the  gray  feathers  of  the  female  are  less  conspicuous 
while  she  sits  during  the  day." 

Mr.  Bomanes  claimed  that  the  experience  at  Florence  coincided  with 
that  at  other  places,  viz,  '^that  the  cock  bird  undertook  the  whole  duty 
of  sitting  during  the  night." 

There  is  a  general  tendency— and  a  natural  one — to  concentrate  at- 
tention on  facts  individually  observed  and  to  generalize  from  those, 
but  nature  is  often  very  elastic  and  her  impositions  are  not  always  with 
rigid  fetters.  Truth  may  pervade  opposite  statements  and  the  same 
shield  may  be  quite  different  on  different  sides.  Professor  Moseley  has 
recognized  this  truth,  and  suggested  that  ^^  an  interesting  subject  of 
inquiry  seems  to  be  still  open  in  the  matter.  It  is,  how  far  do  the 
habits  of  nidification  of  the  ostrich  vary  in  the  different  climates  through 
which  it  ranges  Y  The  nest  of  the  ostrich  is  commonly  described  as  a 
heap  of  sand,  and  so  no  doubt  it  is  in  warm  desert  regions,"  but  a 
nest  which  he  saw  ^'at  the  Gape  was  carefnlly^built  of  grass  and  other 
warm  materials,  so  as  to  aid  in  retaining  heat.  The  birds  kept  the  nest 
almost  constantly  covered  between  them.  In  warmer  regions,  how- 
ever, the  hen  appears  often  to  leave  the  nest  in  th^  daytime,  and  it  is 
just  possible  that  when  the  temperature  is  very  high  the  hen  may  not 
incubate  at  all,  and  the  cock  alone  may  do  so  at  night."  {Nature,  vol. 
XXVII,  pp.  480,  530.) 

The  Thrush  family. — The  thrushes  have  been  re-examined  by  Dr. 
Leonhard  Stejneger,  the  learned  Norwegian  ornithologist,  now  resident 
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at  Washington,  with  quite  satisfactory  results.  His  conclusions  have 
been  embodied  in  an  article  published  in  the  Proceedings  of  the  TT.  S. 
National  Museum  (vol.  T,  pp.  449-483),  entitled  "Remarks  on  the  Sys- 
tematic Arrangement  of  the  American  Tardidad." 

The  most  essential  characters  of  the  group  are  given  as  the  booted 
tarsi,  coiucident  with  the  spotted  plumage  of  the  young.    The  most 
prominent  feature  of  the  new  arrangement,  contrasted  with  that  most 
current  in  the  United  States,  is  that  the  Mimiiue  have  been  removed 
altogether  from  the  family,  the  genus  Ciehlherminiay  formerly  regarded 
as  a  connecting  link  between  the  two  subfamilies,  being  bi*oken  up  into 
Cichlherminia  proper,  and  MargaropSj  the  former  belonging  to  the  tnie 
TurdituE,  the  latter  to  the  Miminas,  which  are  referred  to  the  neigh- 
borhood of  the  TroglodytinfiB.    Furthermore,  the  ^awicolidcB  (incloding 
Sialia)^  and  the Lu8cini%dcB\x9L\e also  been  incladed  among  the  Turdida^ 
while  the  MyadestincB  have  been  given  rank  as  a  subfamily  under  the 
same  head  after  having  been  removed  from  the  PHlogonatidw,  among 
which,  however,  Myad,e8teB  leucotis  is  left  under  the  new  generic  term 
Entomodistes,    The  groups  have  been  made  more  natural  by  removiug 
heterogeneous  elements  and  putting  them  in  their  i)roper  [>lace.    Thus 
Turdus  pinicola  was  made,  the  type  of  the  new  genus  Ridgwayia  and 
placed  among  the  SHaleaSy  while  Turdus  flavipes  and  allies  were  traus- 
ferred  to  the  Myadestine  genus  Platydchla^  which  the  author  shows  to 
have  been  founded  upon  a  female  of  the  species  in  question  or  a  very 

nearly  related  one. 

MammaU.  ■ 

.  JSJxtinot  Rodents  of  America. — The  extinct  rodents,  whose  remains  have 
been  resurrected  from  the  Tertiary  deposits  of  the  United  States,  have 
been  examined  by  Professor  Cope,  and  interesting  details  have  been 
supplied.  No  evidencse  has  been  furnished  as  yet  of  the  existence  of 
any  representative  in  the  lowest  beds  (Puerco-Eocene  epoch),  but  spe- 
cies have  been  found  in  the  next  succeeding  (Wasatch-Eocene  epoch), 
and  have  continued  to  the  present  in  gradually  increasing  numbers. 
Eepresentatives  of  apparently  nine  families  have  been  found  in  prepli- 
ocene  strata,  of  which  three  are  extinct  and  the  rest  still  existing.  The 
older  extinct  families  were  related  to  the  squirrel-like  types,  and  are  (1) 
Ischyromyidaej  with  thirteen  species,  twelve  of  the  Eocene  and  one  of 
the  Oligocene,  representing  three  genera;  (2)  MylagaulidiEy  known  only 
through  one  species  found  in  the  Upper  Miocene ;  and  (3)  a  form  named 
HeliscomySj  either  of  an  undifferentiated  or  doubtful  family,  described 
from  the  jaws  of  a  species  found  in  the  Oligocene.  No  remains  of  any 
of  the  existing  families  have  been  found  earlier  than  the  Oligocene; 
during  that  epoch  the  beavers,  squirrels,  mice,  and  hares  were  repre- 
sented by  extinct  genera,  and  in  the  Miocene  the  porcupines  and  gophers 
(Geomyid»)  left  remains.  "The  ancient  genera  all  differ  from  their 
modem  representatives  in  the  same  way ;  that  is,  in  the  greater  con- 
striction of  the  skull  just  posterior  to  the  orbits  and  accompanying  ab- 
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sence  of  postorbital  processes.''  Contrary  to  what  prevails  among  many 
other  types,  ^<  none  of  the  species  of  this  fauna  are  of  larger  size  than 
their  modem  representatives.  In  the  cases  of  the  beavers,  squirrels, 
and  rabbits,  the  ancient  representatives  are  the  smaller."  This  general- 
ization, however,  can  oftly  be  regarded  as  tme  for  Miocene  and  earlier 
Tertiary  species.  Certainly  two  of  the  rodent  types  (without  living 
species)  at  least  were  larger  than  any  of  their  modem  relations.  These 
were  described  by  Professor  Cope  among  ^'the  Pliocene  and  Post-plio- 
cene rodentia,"  under  the  names  CMtoroides  OhioenHa  and  Amblyrhiza  ; 
the  former  was  the  type  of  an  extinct  family,  the  Castoroididse,  and  the 
latter  related  to  the  chinchillids.  The  Oastoraidea  attained  to  about 
the  size  of  a  black  bear,  and  one  of  the  Amblyrkizcc — ^the  A,  latidens — 
must  have  been  larger  than  the  male  Virginia  deer.  (Am,  Nat,,  Janu- 
ary, February,  April,  1883,  vol.  xvn.) 

A  third  kind  of  Corpuscule  in  Blood. — Besides  the  red  and  white  blood 
corpnscules,  there  are  indications  of  a  third  kind  in  the  blood  of  mam- 
mals, but  the  exact  nature  of  the  element  has  remained  obscure.  In 
1883,  Bizzozero  solved  the  difficulties  of  examination,  and  practically 
made  known  for  the  first  time  the  third  kind  of  corpnscules.  They  are 
colorless  lens-shaped  disks  of  comparatively  small  size,  having  a  diam- 
eter only  a  quarter  to  a  half  that  of  the  red  corpnscules  and  destitute  of 
hsemoglobin.  They  are  especially  interesting  on  account  of  their  sup- 
posed physiological  relations.  It  is  claimed  that  they  are  the  chief 
factors  in  the  coagulation  of  the  blood,  and  that  the  fibrin  is  derived 
from  their  disintegration.  This  view  is  entirely  different  from  those 
previously  ennnciated,  which  referred  the  fibrin  chiefly  to  the  breaking 
down  of  the  white  corpuscules.  Investigation  of  the  blood  of  birds  and 
amphibians  revealed  an  homologous  element  with  the  newly  differen- 
tiated corpuscule — pale,  nucleated  blood-plates,  whose  functions  were 
similar  to  those  of  the  mammals.    {Am,  Nat^  vol.  xvii,  pp.  130^1305.) 

In  a  reclamation  made  to  the  Friench  Academy  of  Sciences  (Oompte 
Bendus^  vol.  96,  pp.  1804-1806)  6.  Hayem  insists  that  the  elements  of 
the  blood,  to  which  he  gave  the  name  of  hematoblasts,  are  identical 
with  the  "plaquettes,''  or  corpuscules,  described  by  Bizzozero.  He 
further  contends  that  Norris's  third  corpuscular  element  is  a  red  corp- 
uscule decolorized  as  the  result  of  the  manipulation  to  the  blood  was 
subjected.    [J.  B.  M.  8.  (2),  vol.  iii,  p.  631.] 

Thefunction  of  the  cochlea  of  the  mammalian  Bar, — Years  ago  Professor 
Helmholtz,  recalling  that  the  membrana  basilaris  of  the  cochlea,  in  which 
the  terminal  filaments  of  the  auditory  nerve  are  distributed,  increases  in 
width  from  the  bottom  towards  the  upper  part,  broached  a  hypothesis 
to  explain  the  differentiating  perception  of  certain  higher  tones;  it  was 
suggested  that  ^'  the  sound  waves  that  penetrate  into  the  cochlea  occasion 
a  synchronous  vibration,  either  in  the  broader  np])er  half  or  in  the  narrow- 
er lower  half  of  the  membrana  basilaris,  so  that  the  higher  tones  would 
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excite  the  fibers  of  the  auditory  nerve  distributed  in  the  lower  part,  and 
the  deeper  notes  of  the  fibers  distributed  in  the  apper  part.  In  animals 
which  are  low  in  the  scale  of  development  there  is  a  similar  arrangement, 
which  consists  of  auditory  cilia  of  different  lengths,  which  have  the  same 
function,  as  the  shorter  ones  are  intended  for  ttfe  higher  notes,  and  the 
longer  ones  for  the  deeper  notes  and  noises,  and  are  set  into  synchronous 
vibration  by  them.  This  hypothesis  has  been  experimentally  confirmed 
in  the  case  of  the  auditory  cilia  of  the  lower  animals,  and  it  had  actually 
turned  out  true  that  deep  notes  produced  vibrations  in  the  long  hairs 
and  high  notes  in  the  short  ones." 

During  the  past  year  Dr.  B.  Baginsky,  of  Berlin,  experimented  on  dogs, 
with  a  view  of  ascertaining  to  what  extent  the  Helmholtzian  hypothesis 
was  applicable  to  the  cochlea  of  the  mammals.  The  difficulties  to  be 
encountered  were,  of  course,  great,  but  they  were  partly  overcome.  "  He 
wounded  the  top  of  the  cochlea  of  the  healthy  ear  in  dogs  which  had 
been  made  absolutely  deaf  of  their  other  ear,  and  then  observed  their 
hearing  powers  by  means  of  the  different  notes  of  organ  pipes  between 
0  and  &**'\  On  the  third  day  after  the  immediate  consequences  of  the 
operative  interference  had  disappeared,  it  was  found  that  the  dogs 
responded  perfectly  to  the  notes  o"'^',  &'"j  &"^  &'j  but  were  deaf  to  the 
deeper  notes.  This  condition  remained  unaltered  for  weeks,  and  when 
the  animal  that  had  been  the  subject  of  experiment  was  killed,  post-mor- 
tem examination  showed  that  the  top  only  of  the  cochlea  had  been 
wounded,  and  that  the  filaments  of  the  auditory  nerve  that  were  dis- 
tributed to  that  portion  were  destroyed.  Less  precise  were  the  results 
of  the  experiments  in  which  the  lower  part  of  the  cochlea  was  destroyed." 
The  result  on  the  whole,  however,  supported  the  hypothesis  of  Helm* 
holtz.    {Am.  Katj  vol.  xvn,  pp.  1195-1196.) 

Milk-giving  Males. — ^A  number  of  cases  have  been  recorded  in  which  the 
male  had  developed  functional  mammary  glands,  and  even  man  has  given 
sometimes  quite  copiously  milk  therefrom.  Such  cases,  however,  are 
always  of  interest.  The  observations  of  Dr.  O.  Hart  Merriam,  made  in 
1872,  on  the  milk-giving  faculty  of  males  of  the  so-called  Baird's  Hare 
have  been  recalled  recently  in  Nature  (vol.  xxvn,  p.  241),  and  a  corre- 
spondent in  a  subsequent  number  (vol.  xxvn,  p.  267)  revived  an  old 
account  of  a  he-goat  which  gave  milk.  In  the  island  of  Amboyna,  in 
1546,  the  famed  Baint  Francis  Xavier  found  *<a  he-goat  giving  suck  to 
his  young  kids  with  his  own  milk;  he  had  one  breast  which  gave  every 
day  as  much  milk  as  would  fill  a  basin  ^'j  this,  the  saintly  Jesuit  wrote, 
he  saw  with  ^^his  own  eyes." 

South  American  extinct  Mammals, — ^While  the  paleontologists  of  the 
United  States  have  been  rewarded  by  the  rich  discoveries  of  extinct 
mammals  whose  fame  has  already  been  widely  bruited,  a  corps  of  investi- 
gators has  sprung  up  in  the  southern  continent  who  are  being  almost 
equally  recompensed  for  their  labor  by  strange  new  types.    Perhaps  the 
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most  active  of  these  new  laborers  is  Mr.  Florentino  Aaeghino,  who  has 
contributed  several  important  memoirs  on  fossil  mammals  to  the  ^^Bole- 
tin  de  la  Acddemia  Nacional  de  Ciencia^^  of  the  Argentine  city  Cordoba 
(vol.  V,  pp.  1-34;  101-116;  267-306;  1883).  In  one  of  these  memoirs 
( Sobre  una  coleccion  de  mamiferos  fdsiles,  recogidos  por  el  profesor  Sca- 
labrini  en  las  barrancas  del  Parana,  in  vol.  v,  pp.  257-306,)  he  has  de- 
scribed a  number  of  new  animals  from  a  formation  antecedent  to  that 
which  has  furnished  so  many  well-known  pampean  types,  and  has  ex- 
pressed his  belief  that  they  were  the  legitimate  predecessors  of  the  latter. 
For  example,  the  Ohlamydotherium  typus  was  preceded  by  the  CKlamy- 
dotherium  paranensiSj  Haploplarus  by  PalcehoplophoruSj  Mylodon  by  Pro- 
mylodouy  Megatherium  by  Promegatherium^  Toxodon  by  Toxodontotherium^ 
and  Macrauchenia  by  Scolibrinitherium,  Both  series  of  these  animals — 
the  later  as  well  as  the  earlier — are  not  only  themselves  extinct,  but 
have  left  no  successors  of  the  same  families  even.  They  belong  to  four 
extinct  families.  But  in  addition  to  these,  forms  still  living  were  repre- 
sented by  relatives  of  the  same  family  and  even  by  closely  allied  genera 
in  the  Parana  period.  The  deer  were  then  exemplified  by  a  certain 
generic  type  called  Proterotherium.  Of  that  giant  of  existing  rodents, 
the  Hydrochosrus  or  Capybara^  a  still  larger  predecessor  named  Cardia- 
therium  existed,  and  the  genus  Lagostomun  had  then  already  been 
developed  under  the  form  L,  paranenriSy  and  the  genealogy  through  L. 
angustideus  and  L.  fosMis  is  traceable  directly  or  indirectly  into  the 
L.  irichodactylus  now  living  {op.  citj  p.  305). 

Maternal  intelUgenee  in  Deer. — ^An  interesting  instance  of  maternal 
solicitude  and  intelligence  has  been  noticed  by  Mr.  W.  H.  Bavenscroft  in 
the  spotted  deer  (Oervus  aofia)  of  Ceylon.  A  newly  made  mother  was 
noticed  without  her  young  in  the  afternoons  of  several  successive  days, 
and  a  man  set  to  watch  to  detect  what  she  had  done  with  it.  It  ap- 
peared the  doe  went  to  certain  bushes  and  ^*put  the  fawn  to  bed  every 
afternoon,  for  about  eight  or  ten  days,  at  about  4.30  P.  M.,  and  hid  it  so 
successfully  that,  though"  the  observer  ^^knew  within  a  few  feet  the 
place  in  which  it  was"  concealed,  he  *^ never  succeeded  in  finding  it.'' 
(P.  Z.  S.J  Londanj  1883,  p.  465.) 

Extinct  Dogs  of  North  America. — ^The  family  Canid®,  including  the 
dogs,  wolves,  foxes,  and  kindred  animals,  are  of  quite  an  ancient  lineage, 
and,  according  to  Professor  Cope,  ^*  probably  first  appeared  in  the  Upper 
Eocene  epoch,"  but  in  the  United  States  *'  no  undoubted  species  of 
GanidsB  has  been  found  in  beds  older  than  Oligocene  or  oldest  Miocene." 
Their  remains  have  been  obtained  in  the  greatest  abundance  in  the 
Middle  Miocene,  are  not  rare  in  the  Upper  Miocene,  and  '^  species  ac- 
company the  Pliocene  fauna  everywhere."  Twenty-five  species  of  the 
family,  representing  nine  genera,  have  been  recognized  by  Professor 
Cope.  It  is  possible  however  that  several  of  these  species  are  referable 
elsewhere  than  to  this  family.  {Am.  Nat^  vol.  xvii,  pp.  235-249.) 
H.  Mis.  69 AT 
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Thiere.    Mit  8  Taf.    Bonn,  Em.  Stranss,  1883.    (8yo.    p.  1.,  174  pp. 

M.  20.) 
3dEUNi£B,  St.     Anatomie   et  phjsiologie.     Zoologie.     Paris,   1883. 

(12mo.    397  pp.    M.  3.50.) 
T'oaT  (Gael)  and  E.  Yung.     Traits  d'anatomie  eompar^  pratique. 

1.  livr.    Paris,  Beinwald,  1883.    (8vo.    88  pp.) 

Umbryology. 

f  OSTBB  (Michael)  and  F.  M.  Bajufottel,    The  Elements  of  Bmbiy- 

ology.    2d  edit.,  revised.    Edited  by  Adam  Sedgwick  and  Walter 

Heape.    London,  Macmillan,  1883.    (8vo.    496  pp.    lOsh.  6d.) 
J^AOQUES  (Yictob).     £l6ment8  d'Embryologie.    Le9ons  recaeillies  & 

I'Universitd  de  Brnzelles.    Broxelles,  H.  Manceaux,  1883.    (8vo.   108 

pp.,  37  gravnres.    Frcs.  4.) 
Selenka  (Emil).   Stadien  iiber  Entwicklangsgeschichte  der  Thiere.  1. 

Hft.    Keimblatter  nnd  Primitivorgane  der  Mans.    Mit  4  Taf.    Wie^ 

baden,  Kreidel,  1883.    (4to.    23  pp.    M.  12.) 
SCHNEIDEB  (Anton).     Das  Ei  nnd  seine  Befraohtong.    Mit  3  Hole- 

schn.  a.  10  TafT  Breslau,  J.  U.  Kern's  Yerlag,  1883.    (4to.    iy,  88  pp. 

M.  14.) 

MisceUanea. 

!FoL  (H.).  Snr  Forigine  de  l'individualit6  chez  les  animanx  sapirieiira. 
Gomp.  rend.  Acad.  d.  Sc.  Paris,  T.  97,  pp.  497-499 ;  Jonrn.  de  Micro- 
graph, 7.  Ann.,  pp.  473-474. 

FoBBES  (S.  A.).  Studies  of  the  Food  of  Birds,  Insects  and  Fishes,  made 
at  the  Illinois  State  Laboratory  of  Natural  History,  at  Normal,  Illi- 
nois.   Illinois  St.  Lab.,  Bull.  No.  6. 

fiABTiNO  (J.  Editijnd).  Essays  on  Sport  and  Natural  History,  with 
illustrations.    London,  The  Field  OfiSce,  1882.    (8vo.    485  pp.   16**.) 

Haswell  (W.  A.).  Note  on  a  curious  instance  of  Symbiosis.  Proc. 
Linn.  Soc.  N.  S.  Wales,  Vol.  7,  pp.  608-610. 

Hebtwio  (Oscab).  Die  Symbiose  im  Thierreich.  Yortrag.  Tageblatt 
d.  56.  Yersamml.  deutsch.  Naturf.  u.  Aerzte,  Freiburg  i.  B.,  1883. 
(4to.    pp.  1-10.) 

HuxLET  (Thomas  Henby).  Bede  Lecture.  (On  the  origin  of  animal 
forms.)    Abstract  in  Nature,  YoL  28,  pp.  187-189. 

Lanessan  (J.  L.  de).  Le  Transformisme,  Evolution  de  la  matiire  et 
des  dtres  vivant«.    Paris,  Doin,  1883.    (18mo.   vii,  595  pp.) 

IiirBBOOK(iStr  John).    Ghapters  in  Natural  Popular  History,  arranged 
as  an  advanced  reading  book.  Loudon,  National  Soc.,  1883.  (12mo. 
^26  pp.    l«h.6d.) 


ZOOLOOT.  741 

Mabtin  (Henby  Newell)  et  al.  Lectures  delivered  to  the  employ^ 
of  the  Baltimore  and  Ohio  Baiiroad  Company,  by  Prof.  H.  NewelL 
Martin,  Henry  Sewall,  Wm.  T.  Sedgwick  and  Wm.  K.  Brooks,  Balti- 
more, 1882.    (8vo.    98  p.) 

Owen  (Biohabd).  Cerebral  Homologies  in  Vertebrates  and  Inverte- 
brates. With  1  wood-cut    Joum.  Linn.  Soc.,  Zool.,  Vol.  17,  pp.  1-13. 

EENaADE  (J.).  La  Creation  natnrelle  et  les  £tres  vivants.  Histoire. 
g^n^rale  da  monde  terrestre,  des  v6g6taax,  des  animaux  et  de  rhomme„ 
avec  la  description  des  esp^ces  les  plus  remarquables  au  point  de  vae> 
de  leur  d6veloppement,  de  leur  organisation,  de  leurs  mcBurs  et  de* 
leur  utility  dans  la  nature.  Avec  100  pi.  (100  Livr.)  Paris,  libr.. 
illustr^e,  Dreyfus,  1883.    (8vo.    xi,  808  pp.    Frcs.  16.) 

BoMANES  (George).  Animal  intelligence.  New  York,  D.  Appletoa 
&  Co.,  1883.    (International  scientific  series.    8vo.    520  pp.) 

Btabkweatheb  (Or.  B.).  The  law  of  sex;  being  an  exposition  of  the> 
natural  law  by  which  the  sex  of  offspring  is  controlled  in  man  and  the> 
lower  animals,  and  giving  the  solution  of  various  social  problems.. 
London,  Churchill,  1883.    (8vo.    282  pp.    lOsh.) 

VoQT  (Cabl).  Lemons  sur  les  Animaux  utiles  et  nuisibles,  les  b^te» 
calomni^es  et  mal  jug^es,  traduites  de  I'allemand  par  M.  6.  Bavyet.^ 
Bevues  par  I'auteur  et  accompagn^es  de  gravures  sur  bois.  3.  6dit* 
Paris,  Beinwald,  1883.    (8vo.    xi,  287  pp.) 

Wood  (J.  G.).  Homes  without  hands;  being  a  description  of  the  hab- 
itations of  animals,  classed  according  to  their  principle  of  construc- 
tion.   New  edit.    London,  Longmans,  1883.    (8vo.    646  pp.    lOah.  6d.> 

Palasontology. 

Beiabt  (A.).  Pal6ontologie,  priucipes  ^l^mentaires.  Paris,  1883.. 
(12mo.    M.  6.) 

Gaxidrt  (A.).  Les  Enchalnements  du  mode  animal  dans  les  temp» 
g^ologiques,  Fossiles  primaires.  Avec  285  fig.  Paris,  Sav>',  1883.. 
(8vo.    323  pp.  Frcs.  10.) 

Lethaea  geognostica  oder  Beschreibung  und  Abbildung  der  die  Ge- 
birgs-Formationen  bezeichuendtsten  Versteinerungen.  Hrsg.  voik 
einer  Vereinigung  von  PalsBontologen.  1.  Th.  Lethaea  palseozoici^ 
von  Ferd.  Boemer.  Textbd.  2.  Lief,  mit  65  Holzschn.  Stuttgart^ 
Schweizerbart  (£.  Eoch),  1883.    (8vo.    M.  12.) 

Milleb  (S.  a.).  The  American  Palseozoic  Fossils.  A  catalogue  of  thet 
genera  and  species,  with  names  of  authors,  dates,  places  of  publica- 
tion, groups  of  rocks  in  which  found,  and  the  etymology  and  signifi- 
cance of  the  words.    Cincinnati,  Ohio,  1883.    (8vo.    334  pp.) 

Palsdontologia  Indica.  Series  XI.  Indian  Tertiary  and  Post-tertiary* 
Vertebrata.  Vol.  II,  p.  2, 3.  Series  XIV.  Tertiary  and  upper  Creta- 
ceous Fauna  of  Western  India.    Vol.  I.    Calcutta,  1882.    (4to.) 

QTJKN8TEDT  (Fb.  Aua.).  Handbuch  der  Petrefactenkunde.  3.  Aufl.,. 
8,  9.  Lief,  mit  Taf.  31-4^.    Tttbingen,  Laupp'sche  Buchhandl.    (8vo.> 
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Scott  (W.  B.)  and  W.  P.  Magie.  Preliminary  report  upon  the  Prince- 
ton Scientific  Expedition  of  1882.  Princeton,  N.  J.,  1882.   (8vo.  8  pp.) 

Expeditions  and  Faunas. 

ScHMARDA  (L.  K.).  Bericht  uber  die  Fortschritte  unserer  Kenutnisse 
von  der  geographischeu  Verbreituug  der  Tliiere.  Behn's  geograph. 
Jahrb.,  9.  Bd.,  pp.  207-278. 

Thomson  (Ch.  Wyville).  Report  of  the  scientific  results  of  the  voy- 
age of  H.  M.  S.  Challenger  during  the  years  1873-'76,  prepared  under 
the  superintendence  of  the  late  Sir  C.  Wyville  Thomson  and  now  of 
John  Murray.    Zoology.    Vols.  5-7.    London,  Longmans,  1882.    (4:to.) 

North  America. 

Edvtards  (Hensi  Milne).  Mission  scientifiqne  au  Mexique  et  dans 
i'Am^rique  centrale.  Recherches  zoologiques,  publi^es  sous  la  direc- 
tion d«  M.  Henri  Milne  Edwards.  3.  Partie  (2.  Section) :  Etudes  mr 
les  Batraciens  par  M.  Brocchi.     Avec  24  pL     Paris,  impr.  nation., 

1883.   .(4to.    143  pp.) 

Asia. 

Blanforb  (W.  T.).  a  numerical  estimate  of  the  species  of  animals, 
chiefly  land  and  freshwater,  hitherto  recorded  from  British  India,  and 
its  dependencies.    Joum.  Asiat.  Soc.  Bengal,  Vol.  50;  pp.  263-272. 

MoHNiCKE  (O).  Blicke  auf  d0s  Pflanzen-  und  Thierleben  in  den  nie- 
derlandischen  Malaienlandem.  Mil  18  (Holzschn.)  Taf.  Munster, 
Aschendorff,  1883.    (8vo.    iv,  604  pp.    M.  10.) 

South  America. 

Kennel  (J.  Von).  Biologische  und  faunistische  Notizen  ans  Trinidad. 
Arb.  zool.-zoot.  Instit.  Wiirzburg,  Vol.  6,  pp.  250-286. 

Parasites. 

Bbaun  (Max).  Die  thierischen  Para«iten  d€«  Menschea  nebst  einer 
Anleitung  zur  praktischen  Beschaftigang  mit  der  Helminthologie  fUr 
Studirende  und  Aerzte.  Mit.  72  Holzschn.  Wiinhncg,  Adalb.  Stu- 
der,  1883.    (8vo.    viii,  233  pp.    M.  6.) 

Protozoans. 

Balbiani  (E.  G.).    Les  Organismes  nnioellnlaires.    Les  Protosoaires. 

Le90n8.    (Suite.)    Jour,  de  Microgr.,  T.  7,  pp.  291-209;  pp.  352*362. 
Orubee  (A.).    Ueber  Kerntheilnngsvorgange  bei  einigen  ProtosoMi. 

Mit  1  Taf.    Zeitschr.  f.  wiss.  Zoo!.,  Vol.  38,  pp.  372^01. 
Haeckel  (Ernst).    Nene  Gastrseaden  der  Tiefsee  mit  0»ai6Dt-8kelet 

Sitxgeber.    Jena.  Ges.  f.  Med.  n.  Nat.,  Vol.  25 
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Sporozoa/M. 

BAiiBiANi  (E.  G.).  Les  Bporozoaires.  Seconde  Partie  du  conrs  d'Em- 
bryogfinie  compar6e.  (Suite.)  Journ.de  Microgr.,  Vol.  7,  pp.  317-323; 
pp.  404-411.     (Fin.) 

Balbiani  (B.  G.).    Lemons  sur  lez  Sporozoaires.    Eecueillies  par  le  Dr. 

J.  Pelletan.    Revues  par  le  Professeur.    Avec  62  fig.  intercal.  dans 

le  texte  et  6  pi.  Uth.    Paris,  O.  Doin,  1881.    (1883.    8vo.    viu,  184  pp. 

Frcs.  12.) 

Bhizopods, 

€abp£NTEB  (W.  B.).  Eeport  on  the  specimens  of  the  genus  Orbi't- 
olites  collected  by  H.  M.  S.  Challenger  during  the  years  1873-76. 
With  8  pi.    Eep.  Scientif.  Results  Challenger,  Zool.,  Vol.  7.    (47  pp.) 

HA£C£fiL  (BJtKST).  Ucber  die  Ordnungen  der  Radiolarien.  Sitzgsber. 
Jena.  Otes.  f.  Med.  u.  Katurw.,  Vol.  16. 

Ccelenterates.  * 

Lenbenfeld  (E.  v.).    ITeber  Colenteraten  .der  Sndsee.    III.  Mittheil. 

Ueber  Wehrpolypen  und  Kesselzellen.    Mit  1  Taf.    Zeitschr.  Wiss. 

Zool.  38.  Bd.,  pp.  355-^71.    IV.  Mittheil.  Encopella  campanularia  n.  g. 

Ibid.y  pp.  497-583. 

Acalephs, 

Allmah  {G.  J.)  Eeport  on  the  Hydroida  dredged  by  H.  M.  S.  Chal- 
lenger during  the  years  1873-76.  P.  1.  Plumularid».  With  20  pi. 
Eep.  Scient.  Eesults  Challenger.    Zool.,  Vol.  7.    (55  pp.) 

Olatjs  (Cabl).  XTntersnchnngen  fiber  die  Organisation  und  Entwick- 
lung  der  Medusen.  Mit.  9  Holzstichen  und  20  Taf.  Prag,  Tempsky, 
u.  Leipzig,  Freytag,  1883.    (4to.    Tit,  pp.  1.,  96  pp.    M.  20.) 

Weismann  (AuausT).    Die  Entstehnng  der  Sexualssellen  bei  den  Hy- 

dromedusen.     Zugleich  als  Beitrag  zur  Kenntniss  des  Baues  und 

der  Lebanserscheinnngen  dieser  Gmppe.    Text  u.  Atlas.   Jena,  G. 

Fischer,  1883.    (4to.    Text,  xiii,  295  pp. ;  atlas ;  24  pi.,  24 1.  expl.   M. 

66.) 

Worms, 

ToGEL  (Julius).  Die  Trichinenkrankheit  und  die  zu  ihrerFerhtltung 
anzuwendenden  Mittel.  Nach  dem  Stande  der  neuesten  Forschungen 
bearbeitet  von  O.  Eeyher.  2.  Aufl.  Mit  Gratisbeilage  des  Trichi- 
nenspiegels.    Leipzig,  Denicke's  Verlag,  1883.  (8yo.   54  pp.  M.0.60.) 

Obabbi  (B.)«  I  Chetognati.  Anatomia  e  sistematica  con  aggiunte  em- 
briologiche.  "Con  13  tav.  Atti  E.  Accad.  Line,  (3,)  Mem.  CI.  fls.  mat.^ 
Vol.  13,  pp.  565^701. 

OsftfiTAEOEEB  (A.).  ArthrDpOda.  II.  Abth.,  9.,  10.  Lief.  Leipzig  u. 
Heidelberg,  1883.  (8vo.  M.  1.50.)  (Bronn's  Elassen  und  Ordnun- 
gen 1%6irreichs.) 
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Insects. 

OiSABD  (Mattbioe).    Les  Insectes.    Traits  ^l^mentaire  d'Entomologie. 

Hym^nopt^res   t^r^brants;    Macrol^pidopt^res.     Texte,  T.  3,  avec 

23  pi.,  Fasc.  1,  pp.  1-640.    Paris,  J.  B.  BaiUi^re  et  flls,  1883.    {8vo. 

Fig.  noires,  free.  20 ;  fig.  color.,  fires.  40  le  Fasc.) 
BiLET  (Gh.  Y.).    Report  of  the  entomologist  for  the  fiscal  year  ending 

June  30, 1882.    Washington,  1882.    8vo.    From  Ann.  Beport  Deptmt. 

Agricult.  for  1881.    p.  61-214.    (viii,  167  pp.,  20  pi.) 
United  States  Department  of  Agriculture:    Division  of  Entomology. 

Bulletins  Ko.  1,  Ko.  2.    Washington,  1883.    (8vo.) 
Matthews  (A).  Catalogue   of  British  Coleoptera.     London,  1883. 

(8vo.) 
Beqimbast  (Maubige).     Essai  monographique  de  la   famille   des 

Gyrinides.    1.  P.  (fin).    Avec  3  pi.  Ann.  Soc  Entomol.  France,  (6),  T. 

2,  pp.  401-458. 
Sharp  (D.).    Catalogue  of  British  Coleoptera.    2.  edit.,  revised,  corr., 

and  angm.    London,  1883.    (8vo.    M.  1.20.) 
.    On  the  classification  of  the  Adephaga  or  carnivorous  series  of 

Coleoptera.    Trans.  Entomol.  Soc.  London,  1882.    (Pp.  61-71.) 

Molluslcs, 

FisoHER  (Paul).  Manuel  de  Conchyliologie.  Fasc.  Y.  Paris,  1883. 
(8vo.    Pp.  417-512.) 

Laneesteb  (Edvhn  Bay).  MoUusca.  Encyclopaedia  Brittanica.  Vol. 
16,  pp.  632-^96, 1883. 

Hastens  (Edouasd  yon).  Die  Weich-und  Schalthiere.  Mit  205 
Abbildungen.     Leipzig,  G.  Freytag,  1883.    (8vo.    327  pp.    M.  6.) 

.    Conchologische  Mittheilungen,  als  Fortsetzung  der  Novitates 

conchologicse.    (Bd.  II,  Heft  3.)    Kassel,  Th.  Fischer. 

Mastini  und  Chemnitz  (Systematisches  Conchylien-Cabinet  von)^ 
neue  reich  vermehrte  Ausgabe  [etc.],  fortgesetzt  von  Dr.  W.  Kobelt 
und  H.  C.  Weinkauff.    315.  Lief,  [etc.]    NUrnberg,  Bauer  u.  Baspe. 

Tbyon  (GEOBaE  W.,  jb).  Manual  of  Conchology,  structural  and  sys- 
tematic. With  illustrations  of  the  species.  Vol.  Y.  Philadelphia, 
Author,  1883.     (8vo.    Col.,  $20;  plain,  $12.) 

.    Structural  and  systematic  Conchology.    An  Introduction  to 

the  study  of  the  Mollusca.    Vol.  III.    Philadelphia,  Author.    (8vo. 

430  pp.,  pi.  23-91.) 

Journals. 

Journal  de  Conchyliologie  [etc],  public  sous  la  direction  de  H.  Cross  el 
P.  Fischer.    [T.  31,  or]  3.  s6r.,  t.  23.    Paris,  H.  Crosse.    (8vo.) 

Journal  (The)  of  Conchology.    Vol.  5.    London,  D.  Bogue.    (8vo.) 

Halakozoologische  Blotter.  Fortgesetzt  von  S.  Clessin.  6.  Bd.  Easselt 
Th.  Fischer. 

Procte-verbaux  des  stances  de  la  Soci^t^  Boyale  Malacologiqne  de  Bel- 
gique.    T.12.    Aiiu6el883.    Bruxelles.    (8vo.) 
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Faunas. 

KoBELT  (W.).  Iconographie  der  schaleiitrageiiden  enropttisohen  Meer- 

esconchylien.    1.  Heft.    Mit  4  Taf.    Gassel^  Tk.  Fischer,  1883.    (4to. 

16  pp.    Sohwarz  M.  4 ;  color.  M.  6.) 
Pelbenkeb  (P.).    Tableau  dichotomiqne  des  Mollasqaes  marins  de  la 

Belgique.    BrnxeHes,  1882.    (8vo.    35  pp.,  1  pi.    H.    2.50.) 
Bellabdi  (L.).    I  Mollusohi  del  terreni  terziarii  del  Piemonte  e  della 

Ligaria.    P.  m.    Gasteropoda  (Baccinidae,  Oyolopsidae,  Pnrporidad^ 

GoralliophyllidsB,  OlividsB).    Torino,  1883.    (4to.    253  pp.,  con  12  tav. 

M.30.) 
HoEK  (P.  P.  C).    Overzicht  van  de  Literatanr  op  de  Oester  en  de  Oes- 

tercoltnar  betrekking  hebbende.    Bevue  bibliographiqne  sor  lliaitre, 

etc.    T\jdschr.  d.  Nederland.  Zool.  Yereen,  SuppL,  D.  1,  Afl.  1,  pp.  1- 

112. 
•    De  Yoortplantingsorganen  van  de  Oester.    Les  Organes  de  la 

g6n6ration  de  Thuitre.    Med  6  pi.  (I»  I-V) ;  %bid.j  pp.  113-253. 
ASHPOBD  (Ghablbs).    On  the  action  of  the  heart  in  the  Helicid®  dur- 
ing Hibernation.    Joum.  of  GonchoL,  yol,  3,  p.  321-326. 
Babfubth  (Dietbioh).    tTber  den  Baa  und  die  Thfttigkeit  der  Oaste- 

ropodeuleber.    Mit  1  Taf.    Arch.  f.  mikrosk.  Anat.,  Vol.  22,  pp.  473- 

524. 
Hallbb  (Bela).    Die  Organisation  der  Ghitonen  der  Adria.    11.  TheiL 

Mit  3  Taf.    Arbeit.  Zool.  Inst.  Wien,  Vol.  5,  pp.  29-60. 
Sdhboth  (Heinbioh).    Anatomie  der  Parmacella  Olivieri  Guv.    Mit  1 

Taf.    Jahrb.  deutsch.  Malakozool.  Ghes.,  10.  Jahrg.,  pp.  1-47. 
Blake  (J.  F.).    A  monograph  of  the  British  Fossil  Gephalopoda.    Part 

I.    Introduction  and  Silurian  species.    (With  31  pi.)    London,  1882. 

(4ta    248  pp.) 
Hojsisovics  (E.  von).    Die  Gephalopoden  der  Mediterranean  Triaspro- 

viuz.    Mit  94  Taf.    Abhandl.  k.  k.  Oeol.  Eeichsanst,  Vol.  10.    (317 

PP-) 

Protochordates, 

Hebdman  (Will.  A.).  Beport  on  the  Tunicata  collected  during  the 
voyage  of  H.  M.  S.  Ghallenger  during  the  years  1873-^76.  I.  As- 
cidisB  simplices.  With  36  pi.  Beport  Scientif.  Besults  Ghallenger^ 
Zool.,  Vol.  6.    (xvii,  296  pp.) 

Vertebratea. 

Fbanok  (Ludwig).  Handhuch  der  Anatomie  der  Hausthiere.  Mit 
besondererBeriicksichtigungdesPferdes.  2.  Aufl.  2.  Abth.  Stutt- 
gart, Schickhardt  &  Ebner,  1883.    (8vo.    Tit.,  viii,  481-1118  pp.) 

HmsOHBEBa.  Zur  Dioptrik  und  Ophthalmoskopie  der  Fisch-  und  Am» 
phibienaugen.  Arch.  f.  Anat.  und  Physiol.,  Physiol.  Abtheil.,  pp. 
493. 
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LoBTBT  (L.).    Poissons  et  Eeptiles  da  Lac  Tibcriade  et  qnelqne«  autxes 

parties  de  la  Syrie.    (Avec  14  pi.)    Archives  Mns6am  d'Hist.  Nat 

de  Lyon,  Vol.  3. 

Fishes. 

YiNOi&TTSBBA  (D.).  Bisultati  ittiologici  delle  €rociere  del  Yiolante 
comand.  dal  Gapit.  -Ari^.  Edt.  D'Albertis.  Oom  3  tav.  Ann.  Mas. 
Civ.  Stor.  Nat.  Oenova,  Vol.  18,  pp.  465-590. 

Jordan,  (David  St  abb)  and  Charles  H.  Gilbebt.  Synopsis  t>f  the 
fishes  of  Korth  America.  Washington,  Govt.  Pratg.  Office,  1882. 
(Bulletin  of  the  U.  S.  National  Museum,  No.  16.    8vo.  Ivi,  1018  pp.) 

DAT  (Francis).  The  Fishes  of  Great  Britain  and  Ireland.  Parts  6, 7. 
London,  Williams  &  Norgate,  1883.    8vo.    Vol.  2.    Parts  2,  3. 

Fabeb  (G.  L.)  The  Fisheries  of  the  Adriatic,  and  the  Fish  thereof;  a 
report  of  the  Anstro- Hungarian  Sea  Fisheries; 'with  a  detailed  de- 
scription of  the  Marine  Fauna  of  the  Adriatic  Gnlf.  With  illustra- 
tions.   London,  Quaritch.    (4to.) 

BooHEBBUNE  (A.  T.  DE).  Fauure  de  la  S^n^gambie.  Les  Poissons. 
Paris.    (8vo,  with  6  pi.  col..  M.  10.) 

Stbindachneb  (Fbanz).  Beitr&ge  zur  Kenntniss  der  Flussfisch^  Sud- 
amerika's.  IV.  Mit  7  Taf.  Denkschr.  Akad.  d.  Wiss.  Wien  Math.  Nat 
01.,  Vol.  46,  1.  Abth. 

Macleat  (WmLiAM).  Contributions  to  a  knowledge  of  the  fishes  of 
New  Guinea.    II.    Proc.  Linn.  Soc.  N.  S.  Wales,  Vol.  7,  pp.  357--366b 

Mifzawts. 

DoHBN  (Anton).  Studien  zur  TJrgeschichte  des  Wirbelthierkorpers. 
III.  Die  Entstehung  der  hypophysis  bei  Petromyzon  Planeri.  lint  1 
Taf.    Mittheil.  Zoolog.  Station  Neapel,  Vol.  4,  pp.  172-189. 

Febby  (L.).  Sur  la  lamproie  marine.  Compt.  rend.  Acad.  Sc.,  Paris,  T. 
96,  pp.  721-723 ;  Ann.  and  Mag.  Nat  Hist  (5),  Vol.  II,  p.  388. 

Pabe:eb(W.K.).  On  the  skeleton  of  the  Marsipobranch  fishes.  PartL 
The  Myxinoids.  Nature,  Vol.  27,  pp.  330-^1.  Part  II.  The  Lam- 
prey.   Nature,  Vol.  27,  pp.  331  (Boy.  Soc.). 

Selachians. 

Du  BoisBeymond  (Eidx).  On  a  new  principle afflBeting  the  system- 
atic distribution  of  the  TorpedinidsB,  and  in  the  probable  occurrence 
of  T.  occidentalis  Storer  on  the  British  coast  Beport  52.  Meet  Brit 
Assoc.  Adv.  Se.,  pp.  692-595. 

Hebbmann  (G.).  Becherches  sur  la  spermatogentee  chez  les  S^laoiens. 
Avec  3  pi.    Joum.  de  PAnat  et  de  la  Physiol.,  T.  18,  i^.  373-432. 

ScHNEiDEB  (Anton).  Ueb^  die  Begattung  der  Knorpelfisohe.  ZocL 
Beitr.    Schneider,  Vol.  1,  Biolog.  CeutralbL,  Vol.  3. 

fiTASSANO  (H.).  Nouvelles  recherches  physiologeques  sur  la  ToifriHe. 
Compt  rend.  Acad.  Sc.,  Paris,  T.  96,  pp.  1436-1439. 
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Teleostomea. 

Balfoub  (F.  M.)  and  W.  N.  Pabeeb.  On  the  structure  and  develop- 
ment of  Lepidostens.  With  9  pi.  Philos.  Transact.  Boyal  Soc.  Lon- 
don, 1882,  pp.  359-442, 1883. 

DoGiEL  ( ALEXANi>£B).  Die  Retina  der  Ganoiddn.  Mit  3  Taf.  Arch, 
f.  mikrosk.  Anat.,  Vol.  22,  pp.  419-472. 

Stock  (Thomas).  On  the  structure  and  affinities  of  the  genus  Tristy- 
chius,  Agass.  Ann  &  Mag  Nat.  Hist.,  (5,)  Vol.  12,  pp.  177-190,  pi.  7, 
Sept.,  1883. 

HiLDENDOBF.  Larvenformeu  von  K^nochenfischen.  Sitzgsber.  Oes.  Nat. 
Fr.  BerUn,  1883,  pp.  43-45. 

Rabl-Kugkhabd.  Das  Grossbirn  der  Knochenfische  und  seine  An- 
bangsgebilde.  Arch  f.  Anat.  u.  Entwickelungsgesch.,  pp.  279-322, 2 
pi.,  1883. 

Rtdeb  (John  A.).  Observations  on  the  absorption  of  the  yelk,  the 
food,  feeding,  and  development  of  Embryo  Fishes,  comprising  some 
investigations  conducted  at  the  Central  Hatchery,  Armory  Building, 
Washington,  D.  0.,  in  1882.  Bull.  U.  S.  Fish  Gommiss.,  1882,  Vol.  2, 
pp.  179-205. 

FusBAUM  (Joseph).  Ueber  das  anatomische  Verhaltniss  zwischen  dem 
Gehororgan  und  der  Schwimmblase  bei  den  Gyprinoiden.  Polnisch : 
Kosmos,  Zeitechr.  d.  poln.  Naturf.  Ges.  Kopemicus,  Lemberg,  1882, 
pp.  404-429,  439-449,  4  pi. 

FacoiolI  (Luigi).  Di  alcune  disposizioni  organiche  dell'  Uranosco- 
pus  scaber  L.  in  rapporto  al  suo  istinto  insidiatore.  Atti  Soc.  Natur. 
Modena,  (3,)  T.  1,  pp.  17-28. 

Smitt  (F.  A.)  Schematisk  fram«tllllning  af  de  i  Riksmuseum  befint- 
liga  laxartade  flskames  slagtskapsforhallSndanden.  Ofvers.  K.  Vet* 
Akad.  Forhdlg.  Stockholm,  39.  Arg.,  pp.  31-40. 

Tbois  (Enbioo).  Osservazioni  suU'  intima  struttura  delle  Branchie  del 
Xipbias  gladius.    Gon  1  tav.    Atti  B.  Istit.  Veneto,  (6,)  Vol.  1. 

Amphibians. 

Bbogghi.  Etudes  sur  les  Batraciens.  Mission  soientffL  aa  Mex.  Bech. 
Zool.,  3.  P.,  2.  Sect.     (143  pp.,  24  pi.) 

Cambbano  (Lob.).  MonograAa  degli  Anfibi  Anuri  Italian!.  Con  2 
tav.    Mem.  R.  Aocad.  Sc.  Torino,  (2,)  Vol.  35. 

Ppli^gbb  (E.).    Das  tTberwintem  der  Kaulquappen  d^  Knoblauch- 

krote  (Pelobates  foscus).    (Ein  Beitrag  zur  Lehre  von  der  Anpas- 

sung  der  Organismen  an  die  ausseren  Lebensbedingungen  und  zur 

Diagnose  der  Batraehierlarven.)    Pfltlger's  Aroh.  f.  d.  ges.  Physiol.^ 

Vol.  31,  pp.  134-146. 

Reptiles. 

HOFFMA19  (0.  K.).  Reptilien  (Bronn's  Elassen  Und  Ordnungen).  36., 
37.  Lief.    Leipzig  u.  Heidelberg,  1883. 
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PoRTis  (A.).    Les  Gheloniens  de  la  molasse  vaudoise  coDserr^  daasle 

mns^e  g^ologique  de  Lansanne.    Abhandl.  Schweiz.  Palaontol.  Gea., 

Vol.  9. 
FiCALBi  (Eua.).    Osteologia  del  Platidattilo  maaritianico.    Con  2  tav. 

Atti  Soc.  Toscan.  Sc.  Nat.  Pisa,  Mem.,  Vol,  6,  p.  287-^330. 
Jan  (J.).    Icpnographie  des  Ophidiens.    Contina6e  par  F.  Sordelli.  5L 

(dern.)  Livr.    (Titres,  tables,  &c.).    Paris,  1882. 
Stradlinq  (Arthur).    On  the  treatment  of  snakes  in  captivity. 

Contin.  Zoologist  (3),  vol.  7,  pp.  18-24;  61-68;  103-114;  205-213; 

24^251. 

Birds. 

Bulletin  of  the  Nuttall  Ornithological  Glnb.    Vol.  8.    Cambridge,  Mass., 

1883.    (8vo.) 
Ibis  (The),  a  Quarterly  Journal  of  Ornithology.    Edited  by  O.  Salnn 

and  Ph.  L.  Sclater.    4  series,  vol.  7.    London,  J.  Van  Voorst,  1883. 

(8vo.) 
Journal  fcLr  Omithologie.    Deutsches  Gentralorgan  fUr  die  gesammteD 

Ornithologie.    Herausgegeben  von  J.  Cabanis.    31.  Jahrg.    (4  Folge, 

11.  Bd.)    Leipzig,  Kittler,  1883.    (8vo.) 
Stearns  (Winfrbd  A.).    New  England  Bird-Life,  being  a  manaalof 

New  England  Ornithology.    Bevised  and  edited  firom  the  manuscript 

of  Winfred  A.  Stearns  by  Elliot  Goues.    Part  II.    Boston,  Lee  & 

Shepard,  1883.    (12mo.    409  pp.) 
Seebohm  (Henrt).    a  History  of  British  Birds,  with  colored  illustra- 
tions of  their  eggs.    Part  2-3.    London,  Porter.    1883.    (8vo.) 
Gould  (John).    The  Birds  of  Asia.    Part  36.    London,  1883. 

This  part  concludes  the  great  work  commenced  by  Mr.  Gould  io 

1850  and  is  from  the  pen  of  Mr.  E.  B.  Sharpe. 
Gates  (Eugene  W.).    A  Handbook  to  the  Birds  of  British  Burmah, 

including  those  found  in  the  adjoining  state  of  Karennee.    Vol.  n 

(last).    London,  E.  H.  Porter,  &c.     1883. 
Watson  (Morrison).    Eeport  on  the  anatomy  of  the  Sphenisddffi. 

Eeport  Sc.  Eesults  Voyage  Challenger,  Vol.  7. 
La  Perre  de  Eoo  (V.).    Monographic  des  races  de  poules.    Avec  fig* 

Paris,  Journal  1' Acclimation,  1883.    (8vo.    vii,  454  pp.) 
SOHOMANN-KosTOGK  (Paul).   Die  Brieftaube.   Ihre  G^chichte,  Zacht, 

Pflege  und  Dressur,  etc.    In  freier  Uebertragung  des  Werkes  von  La 

Perre  de  Eoo.    Eostock,  W.  Werther,  1883.    (8vo.    224  pp.,  4  pi.,  23 

iig.    M.  3.60.) 
La  Perre  de  Eoo  (V.).   Monographic  des  Pigeons  domestiques.   Avec 

fig.    Paris,  Journal  I'Acclimatation,  1883.    (8vo.    iv,  390  pp.) 
Gadow  (Hans).    Catalogue  of  the  Passeriformes,  or  Perching  Birds,  is 

the  collection  of  the  British  Museum.    Gichlomorphse :  Part  V  [Pari- 

dae,  Laniidse],  and  CichlomorphaB  (creepers  and  nuthatches).    London, 

trustees,  1883.    (Catalogue  of  the  Birds  in  the  British  Museum,  Vol 

8.    («vo,    adii,  386  pp.,  9  pi.) 
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iHABPE  (B.  BowDLEB).  Catalogue  of  the  Passeriformes,  or  Perching 
Birds,  in  the  collection  of  the  British  Museam.  CichlomorphaD :  Part 
lY.  [TimeliidsB  concL]  London,  trustees,  1883.  (Catalogue  of  the 
Birds  in  the  British  Museum,  Vol.  7.    (8vo.    zvi,  698  pp.,  1 1.,  16  pi.) 

Mammals. 

Ielbpobt-Bayabd.     Notes  sur  une  invasion  de  souris,  mulots  et 

campagnols  dans  les  campagnes  du  noi^d  de  la  France.    Lille.    Soc. 

Lidust.  da  nord  de  la  France. 
I.OWEB  (William  Henbt).    Mammalia.    Encyclopsedia  Britannica^ 

Vol.  16,  pp.  347-446,  1883. 
The  sections  on  the  Insectivora,  Ghiroptera  and  Bodentia  are  by 

Dr.  6.  £.  Dobson. 
lEMOiNE.    £tude  sur  le  Neoplagiaulax  de  la  Faune  ^oc^ne  inf^rienre 

des  environs  de  Eeims.     Avec  2  pL     Bull.  Soc.  G6olog.  France, 

(3,)  Vol.  U,  pp.  249-271. 
»WEN  (BiGHABD).    On  the  Affinities  of  Thylacoleo.    Nature,  VoL  27, 

p.  364. 
'OULTON  (Edwabd  B.).     The  Tongue  of  Perameles  nasuta,  with  some 

Suggestions  as  to  the  Origin  of  Taste  Bulbs.    With  1  pL    Quart. 

Joum  Mic.  Sc.,  Vol.  23,  pp.  69--86. 
Dobson  (G.  £.).    On  the  natural  position  of  the  Dipodidsd.    Proc.  ZooL 

Soc  London,  1882,  pp.  640-641, 1883. 

Monograph  of  the  Insectivora. 

[ma  (F.  H.).    Instinct  and  Memory  exhibited  by  the  flying  Squirrel  in 

conflnement,  with  a  thought  on  the  Origin  of  Wings  in  Bats.    Amer. 

Naturalist,  VoL  17,  p.  3^-A2. 
iOPE  (£.  D.).    On  a  new  extinct  genus  of  Sirenia  (Dioplotherium)  from 

South  Carolina.    Proc.  Acad.  Nat  Sc.  Philad.,  1883,  pp.  52-54. 
^BAY  (Datid).    Notes  on  the  Characters  and  Habits  of  the  Bottlenose- 

Whale  (Hyperoodon  rostratus).    With  figg.    Proc.  Zool.  Soc.  London, 

1882,  pp.  726-731. 
iiGBL  (W.  L.).    Das  Nilpferd  des  zoologischen  Gartens  in  Hamburg. 

Zoolog.  Gkirten,  24.  Jahrg.,  pp.  10-21. 
jYDBKKBB  (B.).  Siwalik  and  Narbada  Equidad.    (Pals&ontologia  Indica, 

Ser.  X,  Vol.  2,  Calcutta.) 
Siwalik  BhinocerotidaB.    Supplement  to  Siwalik  and  Narbada 

Probosoidia.    (Pal»onlologia  Indica,  Ser.  X,  Vol.  2.     Calcutta.) 
Bhemteb  (William  H.).    Evolution  of  the  American  Trotting  Horse. 

Amer.  Joum.  Sc,  (3,)  Vol.  25,  pp.  299-304.    Nature,  Vol.  27,  pp. 

609-611. 
}alton  (Fbangis).    The  American  Trotting  Horse.    Natura,  VoL  28, 

pp.  29. 
^TBEMEMT  (C.  A.).    Lcs  chcvaux  dans  les  temps  pr^historiques  et 

historiques.    Paris,  Germer-BaiUiire  et  Cie.,  1883.    (8vo.    zx,  776  pp. 

Frcs.  15.) 
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BOHWABZNECKBH  (G.)  UDd  W,  ZipPEBLEN.  Beschreibung  der  vorziig- 
lichsten  Pferde-Eassen.  OeBammelte  Au&atze.  Zugleich  Textbaud 
zu  Volkers,  Abbildungen  vorzuglicbeu  Pferde-Rassen.  2.  verm.  Aufl. 
Stuttgart,  Schickhart  &  Bbner,  1883.     (8vo.    44  pp.,  1  pi.) 

EsPEUT  (W.  Bancroft).  On  the  Acclimatization  of  the  Indian  Muu 
goos.    Proc.  Zool.  Soc.  London,  1882,  pp.  712-714. 

Fischer  (Johann  von).  Das  Frettchen  (Fcetorius  furo).  Eine  Ad- 
leituug  za  dessen  Zucht,  Pflege,  und  Abrichtung.  Mit  1  Taf.  und 
6  Abbild.  Frankfurt  a.  M.,  Mahlau  und  Waldschmidt,  1883.  (8va 
viii,  96  pp.     M.  4.) 

Thomas  (Oldfield).  On  Mustela  albiuucha  Gray.  Ann.  &  Mag.  'Sat 
Hist,  (6),  Vol.  11,  pp.  370-371. 

NECROLOGY  OP  ZOOLOGISTS,  1883. 

Barrande  (Joachim),  an  eminent  paleontologist,  noted  especially  for 
his  investigations  of  the  paleozoio  fossils  of  Bohemia,  at  Prague,  Id 
his  eighty-fourth  year. 

Bertillon  (Adolphe),  naturalist  and  statistician,  died  March  3,a;;:ed 
sixty-one  years. 

Garbonnier  (Pierre),  pisciculturist. 

Ghadbourne  (Paul  A.),  president  of  Massachusetts  Agricultural  Col- 
lege, dit^  February  16. 

Forbes  (William  Alexander),  prosector  to  the  Zoological  Society 
of  Loudon,  a  learned  zootomist  and  ornithologist.  Died  of  dysentery 
at  Shougo,  on  the  Niger  Biver,  January  14,  aged  28. 

Heer  (Oswald),  of  Zurich,  a  noted  paleontologist,  bom  in  1809  at 
Lausanne.    Died  September  27. 

KowALEVSKY  (Wilhelm),  professor  of  paleontology  in  the  Univer- 
sity of  Moscow,  a  most  acute  paleontologist  and  systematic  zoologist 

Knorlein  (Josef),  entomologist  Died  at  Linz,  February  12,  in  the 
seventy -eighth  year  of  his  age. 

Leconte  (John  Lawrence),  an  eminent  zoologist,  especially  noted 
for  his  writings  on  the  Coleoptera  of  the  U.  S.,  born  in  New  York 
May  13,  1825.    Died  at  Philadelphia  November  15. 

Mt7LLER  (Hermann),  of  Lippstadt,  celebrated  for  his  studies  on  the  re- 
lations between  flowers  and  insects.  Died  of  inflammation  of  the 
lungs  at  Prad,  in  Tjrol,  August  25. 

NiLSSON  (Stbn),  a  distinguished  Swedish  zoologist,  died  at  Lund,  No- 
vember 30,  at  the  age  of  97  years. 

Pacini  (Filippo),  professor  of  anatomy  in  the  University  of  Florence, 
well  known  in  connection  with  his  studies  on  Asiatic  cholera  and 
artificial  respiration. 

Parker  (Charles  F.),  curator  of  the  Academy  of  Natural  Sciences, 
Philadelphia*    Died  September  7. 
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Tetees  (Wilhelm  Gabl  Habtwig),  directorof  the  Zoological  Museum 
of  Berlin,  and  a  voluminous  and  esteemed  author ;  bom  at  Colden- 
battel,  Schleswig,  April  22, 1815.    Died  at  Berlin,  May  ? 

Sabine  (Sir  Edward),  president  of  the  Royal  Society  of  London,  and 
who  contributed  in  his  early  life  to  the  literature  of  zoology.  Died 
at  London,  June,  1883. 

SooTT  (H.  G.),  Major-General  B.  A.,  the  Superintendent  of  the  con- 
struction of  the  Great  International  Fisheries  Exhibition  at  Syden- 
ham.   Died  April  16,  aged  61. 

SuMiCHBABT  (Adsian  Luis  Jean  Fsangibgo),  a  Mexican  naturalist 
and  collector,  bom  October  15, 1828,  at  Ivome,  Switzerland.  Died 
September  26, 1882,  at  Tonala  (Chiapas),  Mexico. 

fToLLES  (Bobebt  B.),  a  distinguished  maker  of  microscopes^  at  Boston^ 
Died  November  18. 

Talentin  (Gabbiel  Gtjstav),  a  physiologist  of  great  eradition,  at 
Berne.    Died  June  t 

Zelleb  (Philifp  Ghbistoph),  a  very  eminent  entomologist,  died  of 
heart  disease  at  Griinhof^  near  Stettin,  March  27,  in  the  seventynsixth 
year  of  his  age. 


ANTHROPOLOGY. 


By  Otis  T.  Mason. 


INTEODUCTION. 

ire  times  in  the  history  of  every  science  when  its  advocates 
e  and  look  around  them  to  see  what  progress  has  been  made, 
's  prosecuted  in  a  science  so  complex  as  the  natural  history  of 
b  necessarily  be  of  two  kinds,  those  wliich  explore  to  its  lowest 
!h  particular  part  of  the  field,  and  those  which  reach  far  and 
ather  in  the  results  of  investigation  in  each  area.  Of  this  last 
ntion  may  be  directed  to  a  few  works  of  importance, 
raary  of  1883  Dr.  E.  B.  Ty lor  deli vered  two  lectures  at  Oxford 
ineral  subject  of  anthropology.  The  vice-presidential  address 
e  American  Association  at  Minneapolis  was  upon  the  same 
nsive  theme. 

niel  Brinton,  of  Philadelphia,  has  taken  in  hand  to  publish 
>f  works  on  American  anthropology.  His  address  before  the 
International  des  Am^ricauistes  at  Copenhagen;  his  article 
>logy  in  the  American  Supplement  of  the  Encyclopsedia  Bri- 
a  paper  before  the  Numismatic  and  Antiquarian  Society  of  . 
hia  on  European  contributions  to  the  study  of  American  ar- 
;  two  volumes  in  Brinton^s  Library  of  American  Literature ; 
al  shorter  papers  on  archsBological  subjects,  all  attest  his  energy 
bligation  of  anthropologists  to  his  generosity. 
5-27  of  von  Hellwald's  classical  work  on  the  natural  history 
>ecies  were  published  during  the  year.  In  Brealau  appeared 
aedia  derNaturwissenschafben;  Handworterbuch  der  Zoologie, 
»Iogie,nnd  Ethnologic;  in  Paris,  DictionnaireXTsuel  des  Sciences 
>;  but  the  highest  claim  of  anthropology  to  rank  as  a  real  sci- 
esented  by  the  apearance  in  Paris  of  Dictionnaire  des  Sciences 
»logiques,  including  anatomy,  craniology,  prehistoric  archaeol- 
ography,  manners  and  customs,  laws,  arts,  industries,  demog- 
Qgnages,  and  religions.  The  editor-in-chief  is  M.  Bertillon. 
portance  of  the  study  of  anthropology  to  physicians,  legislators, 
logists  is  urged  by  several  publications  of  great  value, 
following  chapters  the  usual  order  is  followed.    Frequent  refer- 
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ences  are  made  to  authors,  whose  works  will  be  fully  noticed  in  the 
bibliograjjhy  at  the  end  of  this  paper.  In  the  list  of  authorities  the 
titles  are  given  under  one  alphabetical  list. 

I. — ANTHROPOGENY. 

J.  W.  Powell's  annual  address  before  the  Washington  Anthropolog- 
ical Society  was  upon  human  evolution.  The  greater  part  of  the  argu- 
ment is  taken  up  with  the  evolution  of  human  culture.  The  sx>eaker 
followed  more  elaborately  the  thought  of  Arthur  Mitchell,  that  the 
course  of  human  progress  has  been  a  war  with  the  lower  law  of  the  sur 
rival  of  the  fittest,  waged  by  men  in  society,  with  especial  emphasis 
upon  the  notion  that  without  well-organized  society  man  would  have 
gone  down  in  the  struggle. 

Authropogeny  is  still  vigorously  studied  through  the  insane,  defect- 
ive, and  criminal  portions  of  populations,  in  order  to  discover  evidences 
of  the  reappearance  of  ancestral  characteristics  by  atavism.  These  in- 
vestigations are  conducted  in  two  widely  divergent  lines.  In  one  direc- 
tion they  are  iirosecuted  by  anatomists  especially  with  reference  to 
protohuman  cranial  and  cerebral  characteristics;  in  the  other,  by  com- 
parative psychologists  for  the  purpose  of  determining  the  pristine  con- 
dition of  mind,  the  phases  of  mental  evolution,  and  the  causes,  social 
and  otherwise,  that  produce  those  pitiable  conditions. 

Pre-emiuent  among  the  students  in  this  particular  field  are  Lacassagne, 
Lombroso,  Corr6,  and  Ferri.  On  the  other  hand,  the  brains  and  crania 
of  distinguished  men  are  called  upon  tte  witness  stand,  to  testify  as  to 
the  relation  between  brain  size  and  weight  with  the  quality  and  amount 
of  intelligence. 

Although  the  ancestry  of  man  is  at  present  looked  for  in  seme  zoo- 
logical group  far  back  in  Tertiary  times,  the  older  theory  of  man's  direct 
descent  from  the  apes  finds  its  advocates.  Among  them  is  M.  Borghese, 
who  maintains  that  man  could  have  descended  from  the  apes.  Har^ 
mann  is  the  author  of  a  treatise  upon  the  manlike  apes  in  comparison 
with  man. 

Not  only  is  the  attempt  made  to  find  our  immediate  ancestor  of  our 
race  in  existing  fauna,  but  also  the  analogues  of  all  human  arts  and 
associations.  This  leads  to  some  curious  investigations,  for  instance 
that  of  G.  Delaunay  on  animal  doctors. 

Not  much  is  written  nowadays  about  the  location  of  man's  origin. 
W.  S.  Duncan  is  the  author  of  a  paper  on  the  subject  in  the  Journal  of 
the  Anthropological  Institute,  but  the  most  systematic  and  thorough 
discussion  is  by  Count  G.  de  Saporta  on  the  peopling  of  the  earth. 

n. — ^ABGH^OLOaY. 

The  Marquis  de  Nadaillac  has  produced  a  very  learned  work  on  pre- 
historic America,  and,  for  one  so  far  removed  from  the  opportunities  of 
personal  examination,  he  has  written  a  very  remarkable  book.     The 
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63  mpathies  of  the  author  are  somewhat  with  the  romantic  school  of 
interpretation,  but  the  tone  is  far  in  advance  of  that  which  pervades 
the  majority  of  archaeological  works  by  European  Americanists. 

Professor  Putnam,  in  the  administration  of  the  Peabody  fund,  has 
shown  the  greatest  activity  in  exploring  the  mounds.  His  method  has 
been  to  take  the  structure  entirely  down,  on  the  theory  that  the  tumuli 
are  not  concentric  series  of  conical  shells  with  a  core,  but  a  series  of 
horizontal  layers.  The  finds  at  Madisonville,  Ohio,  were  rich  and 
unique,  and  their  description  and  illustration  form  the  chief  feature  of 
the  annual  report. 

The  Bureau  of  Ethnology  has  prosecuted  archsBological  inquiries 
in  two  directions,  in  the  mounds  and  in  the  pueblos.  Dr.  Cyrus  Thomas, 
in  charge  of  the  former,  made  a  wide  exploration,  with  a  view  to  com- 
pleting the  Smithsonian  mound-map.  His  studies  lead  him  to  hold 
that  the  mound-builders  cannot  be  separated  ethnically  from  the  mod- 
ern Indians,  Colonel  Stevenson,  exploring  the  pueblos,  has  not  only 
^thered  a  rich  harvest  of  ancient  pottery  and  implements,  but  he  has 
succeeded  in  finding  a  new  variety  of  cliff-houses.  Instead  of  an  open 
ehelter  walled  up,  there  is  an  excavation  of  every  part — the  windows, 
doors,  and  the  entire  interior — very  similar  to  the  ancient  ruins  of 
Arabia  Petm.  Dr.  Thomas  has  also  studied  the  manuscript  Troano 
and  other  Maya  inscriptions. 

The  Archaeological  Institute  of  America  has  divided  its  resources  be- 
tween two  fields — Greece  and  New  Mexico.  The  second  annual  report 
on  the  American  School  of  Classical  Studies  at  Athens  announces  that 
the  course  was  opened  by  the  director,  Prof.  W.  W.  Goodwin,  October 
2,  188J,  in  a  roomy  and  convenient  house  on  the  OSd^  ^AfiaXta<:,  The 
fiulletin  published  in  January,  1883,  describes  the  work  at  Assos  in 
X8S2,  and  also  presents  the  report  of  A.  F.  Bandelier  on  his  investiga- 
tions in  New  Mexico  in  the  spring  and  summer  of  1882.  The  result  of 
the  last-named  study  is  that "  there  appear  to  be  but  two  types  of 
aboriginal  architecture  in  New  Mexico,  the  many-storied  communal  hottse^ 
and  tJie  one-story  building  of  stone.  The  latter  is  found  either  in  vil- 
lages on  the  level  ground  and  on  gradual  slopes,  or  clustering  on  the 
rocky  shelves  and  scattered  in  recesses,  like  the  so-called  cliff-houses. 
The  cave-dwellings  appear  as  an  incidental  form,  resulting  from  the 
ease  with  which  the  rock  was  hollowed  out  or  from  the  existence  of 
natural  cavities,  which,  from  their  size  and  the  security  of  their  posi- 
tion, afforded  advantages  superior  to  those  of  independent  buildings. 
The  majority  of  cave-dwellings  seem  to  be  many-storied  pueblos,  scooped 
out  of  friable  rock  or  built  inside  of  caverns  for  protection.  But  there 
are  also  instances  where  the  small-house  type  is  reproduced  in  the  shape 
of  a  little  cavity  or  an  isolated  nook  walled  up  in  front.^ 

Dr.  C.  G.  Abbott  announced  the  discovery  of  a  human  molar  in  the 
Trenton  gravels^  associated  with  the  palaeolithic  implements  previously 
reported.    At  the  Minneapolis  meeting  of  the  American  Association, 
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Frances  E.  Babbitt  exhibited  quartzite  specimens  resembling  the  mdely 
wronght  drift  implements  of  the  Delaware  Valley. 

The  greatest  interest  has  been  felt  repecting  the  sonrcea  of  the  jadoid 
implements  and  images  met  with  in  collections  of  American  antiqui- 
ties. Dr.  A.  B.  Meyer,  of  Dresden,  has  given  much  attention  to  the 
subject,  and  his  folio  monograph  is  a  work  of  great  importance.  Pro- 
fessor  Baird  has  written  a  circular  letter  to  explorers  to  be  on  the  look- 
out for  the  natural  source  of  supply.  Mr.  E.  W.  Nelson  collected  some 
beautifhl  objects  in  jade,  while  in  Alaska. 

Lucien  Carr's  chapter  in  the  Kentucky  Gheological  Survey  on  the 
monudB  of  the  Mississippi  Valley,  historically  considered,  takes  the 
ground  that  the  identity  of  these  people  with  the  modem  Indians  is 
proved,  that  they  are  by  no  means  ancient,  but  that  the  particular  tribe 
which  is  the  most  direct  descendant  is  not  made  out. 

In  the  American  Philosophical  Society's  Proceedings,  Henry  Phillips, 
jr.,  gives  an  account  of  the  more  important  public  collections  of  Ameri- 
can archsBology  in  the  United  States.  The  American  Antiquarian,  ed- 
ited at  Clinton,  Wis.,  by  8.  D.  Peet,  is  devoted  solely  to  arcbseology, 
and  much  attention  is  paid  by  the  editor  to  the  animal  mounds  of  the 
State. 

It  is  impossible  to  follow  the  works  of  the  English  and  continental 
Europeans  in  their  archsBological  surveys.  Fortunately  their  special 
journals  are  accessible.  The  vice-presidential  address  of  W.  Pengelly 
before  the  British  Association  isar^sum6of  cave  exploration  well  worth 
reading.  The  archaeology  of  the  Caucasus  has  been  studied  and  illus- 
trated by  Chantre,  Bayem,  and  Yirchow;  and  their  astonishing  results 
will  quicken  investigations  in  one  of  the  early  homes  of  the  Aryan  race. 

in.— BIOLOGY. 

The  most  interesting  and  important  inquiry  in  human  biology  is  he- 
redity. The  forces  at  work,  the  effects  of  consangaineous  marriages, 
the  transmission  of  genius  and  other  traits,  the  co-operation  of  its  laws 
with  heat,  light,  actinism,  pressure,  moisture,  atmospheric  contamina- 
tion, drink,  food,  resources,  scenery,  and  natural  security  to  produce, 
perfect,  and  fix  racial  and  family  characteristics — all  of  these  and  many 
other  questions  quite  as  important  conspire  to  make  heredity  the  focus 
of  all  biologic  investigations. 

Max  Bartels,  with  Oerman  assiduity,  has  brought  together  in  a  mon- 
ograph of  nearly  one  hundred  pages  the  literature  and  notices  of  men 
with  tails.  The  paper  is  illustrated  with  modem  examples.  The  same 
author  has  carefully  studied  Krao,  the  child  ape. 

The  anomalies  of  the  teeth,  the  anthropological  significance  of  the 
wormian  bones,  and  right-handedness  will  be  found  in  the  bibliography 
of  this  paper  to  have  received  careful  stady. 

George  Peckham,  of  Milwaukee,  has  prosecuted  a  series  of  observa* 
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)  growth  of  .children,  which  are  set  forth  in  the  annual  report 

onsin  board  of  health. 

^aniametry. — In  September,  1877,  a  craniometric  conference 

Munich  (Gorrespondenzblatt,  1878,  No.  7),  and  a  second  con- 

LUgust,  1880,  in  Berlin  (Correspondenzblatt,  Bericht  iiber  die 

srsamml.,  pp.  104-106).    At  the  thirteenth  general  meeting, 

t,  August,  1882,  a  perfected  scheme  was  proposed.    This  is 

[1  Archiv  flir  Anthropologic,  XV,  pp.  1-8, 1884,  and  signed  by 

of  the  most  eminent  anthropologists  in  Germany,  Switzer- 

ia,  Italy,  and  Bussia. 

imtai. — ^The  line  selected  for  the  horizontal  of  the  skull  is 

ing  from  the  lower  edge  of  the  orbital  cavity  to  the  middle 

ivity  or  the  upper  edge  of  the  internal  meatus. 

V  measures  of  the  cranium  are  16;  of  the  face,  15.    The  ca- 

e  skull  is  taken  with  shot/  if  possible.    The  cranial  indices 

vs: 

cephaly 75and  under, 

ihaly 751-.799. 

jephaly -  .80-.85. 

rachycephaly 851  and  over. 

;ephaly 70  and  under. 

phaly 701-76. 

iphaly 751andoTer. 

ihy toti^o. 

!ithy  or  orthognathy 83^-90°. 

rthognathy 91°  and  over. 

ices  are  based  on  the  height  of  the  face,  orbital  cavity,  nasal 

palate. 

^ing  table  is  drawn  up  for  the  purpose  of  indicating  the 

eporting  measurements : 


Indices. 

Indices. 

"Width  of  face 

GB 

• 

Zvfironiatic  width ......... 

J 

Height  of  nasal  cavity 

Width  of  naaal  cavity 

Width  of  orbit 

NH 

NB 

C 

L 

B 

B» 

H 
OH 
LB 

N 

S 

Q 

GH 
G»H 

0, 

0. 

Heiffht  of  orbit 

Len  firth  of  nalate 

Gi 

Width  of  nalate 

Ga 

forehead 

Facial  anflrle 

PL 

Indices: 

Length  and  height 

Length  and  height  index  . 
Breadth  and  height  index. 
Face 

ear -... 

L-  B 

skuUbaae 

I  circumference . . 
ircamference 

L:H 

B:H 

GH:GB 

rcumference 

Upper  face 

G»H;GB 

Nose 

NH-NB 

face 

Orbital  cavitv ........ . 

Oi  :  Oq 

upper  face 

Palate 

Gi  :G4 
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IV.— PSYCHOLOaY. 

Tbc  last  part  of  the  human  economy  to  yield  to  scientific  treatment 
is  the  mind«  or  spiritual  nature.    Indeed  it  may  fairly  be  said  that  no 
scientific  society  has  yet  taken  up  the  study  of  mind  as  it  has  the  study 
of  objective  phenomena.    It  was  a  long  time  before  anthropology  was 
divorced  from  mere  biography  of  individuals  and  historic  annals,  which 
are  mostly  only  biograx)hies  of  peoples.    Those  who  study  the  animals 
in  order  to  spell  out  the  hieroglyphics  of  human  evolution  are  wont  to 
take  the  extraordinary,  spasmodic,  and  inexplicable  actions  of  pets  and 
trained  animals  as  their  illustrations.    The  same  method  would  not 
hold  in  natural  history.    G.  J.  Eomanes  is  almost  alone  in  giving  to  the 
subject  a  careful  consideration,  though  it  may  be  from  the  point  of 
view  of  a  special  pleader. 

The  relation  of  brain  weight,  ■  texture,  convolutions,  and,  we  might 
add,  the  circulation  of  blood  therein,  to  thinking  as  to  its  quality  and 
amount — that  is  the  field  of  true  psychologic  study,  which  may  be  prose- 
cuted by  profound  examination  of  single  individuals  or  by  the  com- 
bined exertion  of  thousands  of  observers.  To  this  topic  already  much 
attention  has  been  paid. 

iM.  Alix  has  paid  some  attention  to  dreams,  a  subject  of  the  greatest 
proniise  if  rightly  considered. 

Cranlo-cerebral  topography  is  still  a  living  question  with  many  anat- 
omists,  and  quite  a  showing  of  papers  appears  in  the  accompanying 
bibliography. 

The  question  of  the  nature  of  consciousness  and  personality  most  al- 
ways be  one  of  the  highest  interest.  Baussi&re,  Cleland,  and  others 
have  bestowed  much  attention  upon  it. 

Several  journals  have  sprung  into  existence  devoted  to  a  comparative 
study  of  mind.  The  American  Naturalist  has  added  a  department  of 
psychology.  The  Society  of  Psychical  Research  was  organized  in  London 
during  the  year,  and  publishes  a  quarterly  journaJ,  entitled  "  Proceed- 
ings." Prof.  Henry  Sidgwick  was  the  first  president.  The  subjects  con- 
sidered were  thought-reading,  thought-transference,  haunted  houses, 
chiirvoyance,  mesmerism,  muscle-reading,  insanity,  dreaming,  and  the 
divining  rod.  The  Archivio  di  Psichiatria,  &c.,  has  reached  its  fourth 
volume. 

v.— ETHNOGBAPHY. 

Among  the  ethnologic  works  of  a  comprehensive  character  that  of  A. 
fl.  Keane,  of  Oxford,  stands  pre-eminent.  Taking  advantage  of  von  Hell- 
wald  and  the  older  ethnographers,  his  purpose  is  to  arrive  at  an  accu- 
rate analysis  of  the  races  of  men  by  a  careful  scrutiny  of  the  tribes. 
Richard  Andree  is  the  author  of  an  illustrated  monograph  on  ethno- 
graphic comparisons  and  parallels. 

In  special  ethnography  much  good  work  is  done.    F.  Boas  is  the 
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autlior  of  a  special  study  on  the  former  distribntion  of  the  Esquimaox  in 
the  Arctic  regions.  It  will  be  remembered  that  Boyd  Dawkins  hinta 
au  ancient  southward  residence  of  this  people,  as  well  as  their  uninter- 
rupted circuit  of  the  North  Polar  Sea.  The  National  Museum  at  Wash- 
in  gt  on  has  been  able  to  secure  the  co-operation  of  the  signal  officers  and 
other  Government  officials  in  Alaska  especially,  and  the  result  has  been 
an  enormous  addition  to  the  number  and  variety  of  culture  objects. 
Mr.  J.  G.  Swan  continued  his  investigations  among  the  Haidas  and 
other  stocks  of  the  northwest  coast.  The  results  of  Bastian's  researches 
in  the  same  region  form  a  beautiful  addition  to  our  literature. 

Major  Powell  and  the  Bureau  of  Ethnology  devoted  much  attention 
to  the  subject  of  unraveling  the  linguistic  stocks  of  our  western  area, 
and  it  is  believed  that  every  tribe  in  the  United  States  is  sufficiently 
cnown  to  be  properly  relegated. 

The  colossal  work  of  H.  H.  Bancroft  steadily  goes  on  toward  com- 
pletion. During  1883  the  following  volumes  appeared  in  the  new  se- 
ries: Vols.  I,  II,  Central  America;  Vols,  iv,  v,  Vi,  Mexico,  1616-1521 5 
Vol.  XV,  North  American  States;  and  Vo|.  xvni,  California.  The 
series  when  completed  will  contain  the  following  works : 

Vols.  I-V.— The  Native  Races  of  the  Pacific  States. 

Vols.  VI-VIIL— History  of  Central  Ambbica. 

Vols.  IX-XIV.— History  of  Mexico. 

Vols.  XV-XVI.— History  of  the  North  Mexican  States. 

Vol.  XVII.— History  of  New  Mexico  and  Arizona. 

Vols.  XVIII,  XXIV.— History  of  California. 

Vol.  XXV.— History  of  Nevada. 

Vol.  XXVI.— History  of  Utah. 

Vols  XXVII,  XXVIII.— History  of  the  Northwest  Coast. 

Vols.  XXIX,  XXX.— -History  of  Oregon. 

Vol.  XXXI.— History  of  Washington,  Idaho,  and  Montana. 

Vol.  XXXn.— History  of  British  Columbia. 

Vol.  XXXIII.— History  of  Alaska. 

Vol.  XXXIV.— California  Pastoral. 

Vol.  XXXV.— California  Inter  Pocula. 

Vols.  XXXVI,  XXXVII.— Popular  Tribunals. 

Vol.  XXXVIII.— Essays  and  Miscellany. 

Vol.  XXXIX.— Literary  Industries. 

The  history  of  the  Pacific  States  is  the  central  figure  of  this  li^ 
eraiy  undertaking,  the  native  races  being  preliminary,  and  the  works 
following  the  history  supplementary  thereto.  The  territory  covered  is 
the  western  half  of  North  America,  from  Panama  to  Alaska,  including 
all  of  Central  America  and  Mexico,  and  is  equivalent  in  area  to  one- 
twelfth  of  the  earth's  surface. 

South  America,  so  long  neglected,  received  some  marked  attentions 
in  1883.  E.  B.  Heath  publishes  in  the  Kansas  City  Beview  an  article 
ou  the  dialects  of  the  Bolivian  Indians,  which  has  received  much  praise. 
The  best  publication  on  South  America,  and  one  that  will  be  read  with 
great  pleasure,  is  im  Thurn's  <^  Indians  of  British  Ouiana."    The  names 
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of  all  the  tribes  are  given,  and  excellent  descriptions  of  the  people 
and  their  arts.  Bonney  is  tiie  anthor  of  a  treatise  on  the  inhabitants  of 
Colombia,  and  Bov6  on  those  of  Tierra  del  Faego. 

The  study  of  the  elements  in  the  present  x>opuIations  of  Eorope  may 
be  said  to  begin  with  Qnatre&ges's  researches  concerning  fossil  men. 
H.  H.  Ho  worth  continued  his  ethnologic  investigation  into  the  proto- 
historic  tribes  of  Grermany  and  France. 

The  Bevue  dnBthnographie,  established  by  M.  Hamy,  passed  through 
its  second  volume  successftilly.  » 

No  ethnographic  field  is  receiving  more  thorough  attention  than 
Australia.  The  publication  of  the  results  of  these  investigations  in 
the  Journal  of  the  Anthropological  Institute  has  lifted  that  journal  to 
the  very  first  rank  among  our  special  journals.  Mr.  Sanger  also  con- 
tributes a  paper  on  the  aborigines  of  Cooper's  Creek.  Bastian's  re- 
searches in  Polynesia  are  noticed  in  Archiv.  M.  de  Quatrefiages  is  the 
author  of  a  pamphlet  in  which  he  seeks  to  identify  the  Kegritos  with 
the  Pygmies  of  the  classic  authors. 

VI.— GLOSSOLOaY. 

Since  Mr.  Darwin  published  his  work  on  the  expression  of  emotion 
in  the  animal  creation  and  in  man,  much  attention  has  been  paid  to  the 
methods  of  speech  that  are  not  vocal.  A  paper  by  Bruce  in  the  Amer- 
ican j^aturalist  discusses  this  subject* 

The  question  of  a  universal  language  is  not  yet  within  the  purview 
of  anthropology,  but  a  universal  alphabet  is,  and  it  would  seem  to  be 
the  next  duty  of  philologists  to  come  to  some  understanding  in  the 
matter.  The  study  of  deaf-mutes  and  of  the  phonetic  revelations  of 
the  telephone  by  A.  Melville  Bell  and  his  son,  A.  Oraham  Bell,  are  in 
the  line  of  this  study.  Isaac  Taylor  has  written  a  work  on  the  origin 
and  development  of  letters,  and  Oustav  Oppert  has  attempted  a  classi- 
fication of  languages  on  the  basis  of  ethnology. 

Since  Lazarus  Oeiger  broached  the  theory  that  the  absence  of  certain 
color  names  in  ancient  writers  proves  that  the  special  color  senses  were 
not  yet  developed,  many  philologists  have  taken  up  the  subject.  The 
Soci^t^  d' Anthropologic  published  a  memoir  by  J.  Oeoffiroy  upon  the 
knowledge  and  the  names  for  color  among  the  ancients.  In  the  Amer- 
ican Journal  of  Philology  Thomas  B.  Price  publishes  a  pax)er  on  the 
color  system  of  Virgil,  in  which,  discarding  the  wild  speculations  of 
Geiger,  the  author  tries  to  give  a  rational  definition  of  the  color  names 
used  and  to  account  for  certain  omissions  about  which  much  ado  has 
been  made. 

Dr.  W.  J.  HofiEinan,  after  having  studied  the  sign  languages  of  the 
world  pretty  thoroughly,  conceived  the  idea  that  the  Eskimo  and  Indian 
pictographs  were  related  in  many  instances  to  the  sign  language.  A 
paper  published  by  the  Washington  Anthropological  Society  is  devoted 
to  this  comparison.   The  same  author  wrote  about  the  Carson  footprints, 
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poisoned  weapons,  and  tattooing.  Horatio  Hale  is  the  antborof  two 
important  works  published  daring  the  year — Indian  Migrations  as  Evi- 
denced by  Language,  and  the  Iroquois  Book  of  Kites.  A.  S.  Gatschet 
published  the  following  linguistic  papers :  The  second  part  of  his  classi- 
fication of  the  Yuma  stock,  a  specimen  of  the  Ghumeto  language,  the 
Shetimasha  Indians  of  Saint  Mary's  Parish,  Louisiana,  and  the  linguistic 
notes  of  the  American  Antiquarian. 

The  sketch  of  Bobert  Gust  on  the  modem  languages  of  Africa  fills  a 
very  wide  and  disagreeable  ^ap  in  our  ethnographic  knowledge.  The 
author  forestalls  his  critics  by  justly  acknowledging  that  first  efforts 
always  come  very  short  of  perfection. 

VII.— TECHNOLOGY. 

Every  phase  of  civilization  has  its  technique ;  every  motive  at  the 
foundation  of  human  activities  has  its  arts.  There  are  arts  of  food, 
clothing,  shelter;  of  beauty,  science,  and  worship;  there  are  arts  of 
these  arts;  finally  there  are  arts  of  destruction  or  consumption.  In  the 
new  National  Museum  at  Washington  the  anthropological  objects  are 
being  arranged  to  illustrate  these  fa<;ts.  Waterhouse  Hawkins  is  the 
author  of  a  treatise  on  comparative  anatomy  as  applied  to  the  purposes 
of  the  artist.  Dr.  Fletcher  delivered  a  Saturday  lecture  in  Washington 
on  human  i>roportion  in  art  and  anthropometry.  Dr.  Clevenper  read  a 
paper  on  anatomy  and  the  sciences  useful  to  the  artist.  William  H. 
Holmes  read  a  paper  before  the  Washington  Anthropological  Society 
upon  art  in  shell. 

Several  attempts  have  been  made  in  our  country  and  abroad  to  deduce 
the  systems  of  metrology  among  various  ancient  and  barbarous  peoples 
by  comparing  the  parts  of  their  monuments  and  one  structure  with 
another.  Such  investigations  are  involved  in  so  many  disturbing  ele- 
ments that  the  results  have  been  considered  unsatisfactory.  W.  M,  F. 
Fetrie  describes  in  the  Anthropological  Institute  Journal  the  mechan- 
ical methods  of  the  ancient  Egyptians. 

The  second  volume  of  J.  Konig's  great  work  on  the  chemical  constit- 
uents of  human  foods  and  drinks  has  been  published  in  Berlin.  In 
the  United  States  Gonsnlar  Keports  will  be  found  a  complete  list  of  all 
the  beverages  used  in  Mexico.  Many  of  these,  of  course,  are  importa- 
tions or  Spanish  inventions ;  but  quite  a  number  are  older  than  the  con- 
quest. Fruit  of  the  agave,  pulque,  corn,  and  certain  berries  furnish  the 
material  for  the  staple  native  drinks.  G.  Beni,  of  Florence,  gives  the 
analysis  of  pulque. 

One  of  the  South  Kensington  Art  Hand  Books  is  by  Hans  Hilde- 
brand  upon  the  industrial  arts  in  Scandinavia  in  Pagan  times.    F.  A. 
Seely,  examiner  in  the  United  States  Patent  Office,  \i^  commenced  a 
series  of  investigations  into  aboriginal  ^^t  l^y  ^^^  -pTOCfea^ea  employed 
in  the  Patent  Office  for  tracing  back  inVftntio^®" 
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VIII.— SOCIOLOGY. 

Two  large  volumes  on  dynamic  sociology  were  published  by  Lester 
F.  Ward,  in  wbicb  be  seeks  to  group  all  industries  and  to  classify,  tbe 
elements  of  society  by  means  of  tbe  fundamental  buman  wants  and 
their  supply.  Tbe  principles  of  natural  selection  co-operating  with  the 
well-known  laws  of  nature  are  deemed  sufl&cient  to  account  for  all  hu- 
man phenomena.  There  is  a  high  moral  tone  prevading  the  work  and 
an  earnest  protest  against  the  notion  that  materialism  is  necessarily  a 
doctrine  of  laissez  faire. 

In  the  series  of  descriptive  sociologies  published  by  Herbert  Spencer, 
tbe  eighth  part,  relating  to  the  social  history  of  France,  appeared  dur- 
ing the  year. 

An  interesting  social  problem  is  the  life  history  and  training  of  chil- 
dren among  savages.  M.  Kulischer  is  the  author  of  a  carefully  x>re- 
pared  treatise  upon  the  treatment  of  children  and  youth  on  the  lower 
levels  of  civilization.    The  bibliography  in  his  paper  is  of  great  value. 

«T.  Owen  Dorsey  published  during  the  year  two  papers  in  bis  series  of 
gentile  systems,  the  gentile  system  of  the  Omahas  and  tbe  gentile  sys- 
tem of  the  lowas.  The  same  author  has  also  discussed  myths  and  le- 
gends of  the  Dakotan  stock. 

A.W.  Howitt  continues  to  publish  learned  papers  on  tbe  Australian  class 
system.  It  may  be  truly  said  that  the  systems  of  relationship  among  the 
aborigines  of  Australia  and  of  North  America  are  the  best  known  in  the 
world,  thanks  to  the  stimulus  given  to  such  studies  by  Mr.  Morgan.  The 
discovery  of  a  minute  division  of  the  clans  for  the  purposes  of  marriage 
and  inheritance  very  much  comi)licates*the  system  as  formerly  understood. 

By  reference  to  the  bibliography  it  will  be  seen  that  sociological  stud- 
ies have  assumed  a  most  varied  character  touching  births,  deformations, 
child  growth,  marriage,  divorce,  medicine,  law,  jurisprudence,  and  re- 
ligion. 

IX.— DAIMONOLOOy. 

Foremost  among  the  cultivators  of  this  branch  of  anthropology  in 
America  are  Major  Powell,  Dr.  Brinton,  and  H.  H.  Bancroft.  In  tbe 
second  volume  of  the  Bureau  of  Ethnology  Report  are  tbe  following 
paper??  on  Mythology  : 

Ziifii  fetiches,  by  F.  H.  Gushing. 

* 

Myths  of  the  Iroquois,  by  B.  A.  Smith. 

Animal  Carvings  from  the  Mounds,  by  H.  W.  Henshaw. 

In  the  last-named  paper  the  relation  of  the  subject  to  mythology  is 
discussed.  J.  O.  Dorsey,  of  the  same  Bureau,  has  added  largely  to  our 
knowledge  of  the  mythologies  of  the  Dakotan  stock.  Mr.  Bancroft's 
volumes  are  filled  with  references  to  the  older  authorities  on  the  my- 
thologies of  the  West  Coast,  Mexico,  and  Central  America. 

The  Iroquois  Book  of  Bites,  published  by  Dr.  Brinton  and  edited  by 
Horatio  Hiile,  is  a  good  deed  to  science  in  that  it  saves  one  of  those  pro- 
ductions so  likely  to  pass  soon  beyond  recovery. 
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The  increase  of  interest  in  folk-lore  has  made  it  necessary  for  the  Folk- 
re  Society  to  issue  a  monthly  periodical. 

X. — HEXIOLOaY. 

the  relations  of  mankind  to  the  earth  and  its  living  forms  are  so  varied 
lit  a  correxst  apprehension  of  them  would  involve  some  information 
teeming  the  whole  circle  of  sciences.  For  instance,  Boulaert  treats 
the  animals  useful  to  industry,  arts,  and  medicine ;  Braun,  of  the 
rasites  of  man;  Buchan,  of  climate  and  race,  &c.  But  far  the  most 
portant  and  interesting  work  on  the  relation  of  our  race  to  environ- 
iit  published  during  the  year  is  Be  Candolle's  "  Origine  des  plantes 
tiv^es."  The  work  is  reviewed  in  Nature,  March  8,  and  in  Silliman's 
arnal,  by  Asa  Gray  and  J.  Hammond  Trumbull.  The  last-named  re- 
^  adds  very  much  to  the  value  of  the  volume,  Dr.  Gray  correcting 
.^adding  to  it  some  references  to  American  plants,  and  Mr.  Trumbull 
"ing  a  charming  chapter  on  Indian  plaut  names. 

XI.— mSTBXJMENTALITIES. 

3De  of  the  highest  duties  of  the  men  in  any  craft  or  science  is  to  bring 
hheir  work  the  best  instruments  and  methods.  All  anthropologists 
ognize  this,  and  many  have  brought  to  the  problem  their  greatest  in- 
anity. We  might  divide  these  helps  into  those  which  aid  the  senses, 
»^  which  facilitate  operations,  and  those  which  aid  the  memory.  A 
ft'k  of  the  greatest  importance  is  the  report  of  the  British  Association 
remittee  on  Anthropometry.  The  same  committee  published  a  few 
irs  since  '^  Notes  and  Queries,^'  a  little  volume  which  did  much  to  give 
ional  form  to  the  studies  of  English  travelers  in  various  parts  of  the 
r^ld.  C.  Boberts  and  Sir  Bawson  Bawson,  on  the  committee,  are 
xies  well  known  to  us. 

tf  r.  Francis  Galton  contiuued  his  researches  into  graphic  methods  of 
onling  sociological  problems.  He  devised  a  new  scheme  of  rapidly 
1  briefly  noting  any  consanguineal  or  marital  relation  whatever,  an 
paratus  for  testing  the  delicacy  of  the  muscular  and  the  other  senses 
person,  and  tabular  forms  and  directions  for  entering  data  concern- 
:  families.  He  also  discusses  the  problem  of  the  development  of 
ctiaD  faculty. 

Phe  publication  in  Archiv  fiir  Anthropologic  of  the  contents  of  the 
'at  anthropological  museums  of  Germany  is  another  one  of  those 
oes  of  thorough  work  which  keep  the  Germans  in  the  forefront  of 
^nce.  The  name  of  Schaaffhausen  is  pre-eminent  among  those  foster- 
r  this  enterprise.  Dr.  J.  S.  Billings  read  a  paper  before  the  medical 
1  surgical  faculty  of  Baltimore  on  medical  bibliography.  The  Index- 
talogue  of  the  Surgeon-General's  ofELce,  under  the  charge  of  Dr.  Bil- 
Rs,  has  reached  its  fifth  volume. 

^n  anthropological  society  has  been  formed  at  Bordeaux;  Dr.  Azam, 
^ident;  Dr.  Testut,  vice-president. 
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Abbott,  G.  0. — ^A  recent  And  in  the  Trenton  gravels.    Beport  from 

Proc  Boston  Soc.  Nat.  Hist,  xxn,  Oct.,  1882. 
The  intelligence  of  birds.    Science,  Sept.  7 ;  Occurrence  of  amber 

near  Trenton,  N.  J.    Id.j  June  29,  p.  694. 

Mound-builder  pipe  in  N'ew  Jersey.    Science,  Aug.  31. 


ACAUFOBA,  B. — La  psicoflsica  e  la  mesura  della  sensazione.    Palermo. 

8vo. 
Adam,  Lucien. — ^Du  genre  dans  les  di verses  langues.    Paris:  Maison- 

neuve.    36  pp.    8vo. 
Albbecht,  J.  F. — Der  Mensch  und  sein  Geschleoht,  etc.    Quedlin- 

burg.    8vo. 
Albbecht,  P. — ^I/intermaxillaire  ou  os  incisif.    Bull.  Soc.  d'anthiop. 

de  Bruxelles,  1, 73-95. 
Bur  le  crdiie  remarquable  d'une  idiote  de  21  ans.    Bruxelles, 

58  pp.,  2  pi.    8vo.    [Beprint  from  Bull.  Soc.  d'anthrop.  de  Bra- 

xelles.]    [Further  account  of  his  publications,  YerhandL  Anthrop. 

Gesellsch.  Berlin,  46.] 
ATiIX. — Les  rfives.    Bev.  scient..  Pans,  xxxn,  654-661. 
Allen,  G. — Idiosyncrasy.    [Mind.]   Pop.  Sc.  Month.,  N.  T.,  xxrv,  387- 

403. 
Allen,  N. — Changes  in  Few  England  population.    Pop.  Sc.  Month., 

xxnr,  433-444. 
Algbbi,  O. — Contributo  alio  studio  delle  looalizazioni  cerebrali,  etc. 

Biv.  sper.  di  freniat.,  Beggio-Emilia,  ix,  320-330. 
Amabei,  O. — ^Anomalien  der  Zahl  der  Zahne,  etc.    Arch.  f.  path.  Anat, 

etc,  Berlin,  xorv,  364-^68. 
Granii  d'  assassini,  etc    Torino.    8vo.    Beport  from  Arch,  di 

psichiat.,  iv,  98-109. 

La  capacity  del  cranio  in  rapporto  alia  statura.    Arch.  p. 


I'antrop.,  Firenze,  xin,  291-315. 

Studii  sopra  alcuni  cranii  d'  assassiuL    Arch,  per  I'antrop.^ 


Firenze,  xin,  25-35. 

America,  northwest  of. — Published  by  the  directors  of  the  ethnologi* 
cal  department  of  the  Boyal  Museum  of  Berlin.  Transl.  LondoL. 
8  phototypes,  5  in  colors.    Portfolio. 

AiDcrican  Antiquarian  and  Oriental  JoumaL    vol.  v.    Chicago,  HI. 

American  Antiquarian  Society  Proceedings,  ^ew  series,  vol.  u,  part  2. 
Worcester,  Mass. 

American  Association. — 

[The  American  Association  for  tiie  Advancement  of  Science  met 
in  Minneapolis  August  15, 1883.  Prof.  Otis  T.  Mason  was  the  vice- 
president  of  the  section  of  anthropology,  and  delivered  an  address 
on  the  scope  and  value  of  anthropological  studies,  printed  in  the 
annual  volume  of  Proceedings,  in  Science^  and  in  La  Revue  Scieih 
tifiqne.    The  papers  read  were  as  foUows:] 
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1.  Archaeological  explorations  in  the  Ohio  Valley.  Altar  mounds 
and  their  contents.    By  Prof.  F.  W.  Putnam. 

2.  Indoor  games  of  the  Japanese.    By  Prof.  E.  S.  Morse. 

3.  The  great  mound  of  Gahokia.    By  Wm.  McAdams. 

4.  Life  among  the  Mohawks  in  the  Catholic  missions  of  Quebec 
province.    By  Mrs.  Erminnie  A.  Smith. 

5.  Metrical  standard  of  the  mound-builders — ^by  the  method  of 
even  divisors.    By  Charles  Whittlesey. 

6.  The  mound-builders  identified.    By  Prof.  John  CampbelL 

7.  An  abnormal  human  skiiU  from  a  stone  grave  in  Tennessee. 
By  Prof.  P.  W.  Putnam. 

8.  Typical  shapes  among  the  emblematical  mounds.  The  differ- 
ent attitudes  exhibited  by  the  same  animal.    By  S.  D.  Peet. 

9.  Personal  observations  of  the  Missouri  Biver  mounds  from 
Omaha  to  Saint  Louis;  considered  trom  a  geological  standpoint. 
Their  invariable  association  with  the  Loess  and  Terrace  formation. 
By  B.  P.  West. 

10.  Osage  war  customs.    By  J.  O.  Dorsey. 

11.  Some  observations  on  the  laws  and  privileges  of  the  gens  in 
Indian  society.    By  Miss  A.  C.  Fletcher. 

12.  An  ancient  village  of  the  emblematic  mound-builders.  Caches 
guarded  by  effigies.  Effigies  guarding  the  village  and  sacrificial 
places  not  far  away.    By  S.  D.  Peet. 

13.  A  new  stand  for  mounting  skulls.    By  E.  E.  Chick. 

14.  Symbolic  earth  formation.    By  Miss  A.  C.  Fletcher. 

15.  The  correspondence  between  the  prehistoric  map  of  Nortl 
America  and  the  system  of  social  development    By  S.  D.  Peet. 

16.  The  Chamay  collection  at  Washington.    By  O.  T.  Mason. 

17.  Kitchens  of  the  East.    By  E.  S.  Morse. 

18.  Methods  of  arrow  release.    By  E.  S.  Morse. 

19.  Game  drives  among  the  emblematic  mounds.    By  S.  D.  Peet. 

20.  Vestiges  of  glacial  man  in  Central  Minnesota.  By  Miss  F.  E. 
Babbitt. 

21.  High  places  connected  with  ancient  villages;  the  religious 
structures  common  to  villages  in  prehistoric  time.    By  S.  D.  Peet. 

22.  A  classification  of  the  sciences.    By  J.  W.  Powell. 
Science,  Sept.  14;  Am.  Naturalist,  Nov. 

American  Journal  of  Philology,    vol.  in,  no.  4 ;  vol.  rv,  Nos.  1,  2,  3 

Baltimore,  Md. 
American  Naturalist,  The.     Monthly,    vol.  xvn.    Philadelphia:  Mc- 

Calla  &  Stavely. 
Anales  del  Museo  Nacional  de  Mexico,    vol.  in,  pts.  2-5.    Mexico. 
iNDEBSON,  John. — ^Catalogue  and  hand-book  of  the  archseological  col- 
lections in  the  Indian  Museum,  Calcutta.    Part  L    Asoka  in  Indo- 
Scythian  galleries. 
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Anderson,  E.  J. — Observations  on  the  diameters  of  human  vertebne 
in  different  regions.    J.  Anat.  and  Physiol.,  London,  xyn,  341-344. 

Scotland  in  pagan  times:  the  iron  age*    Edinburgh:  Donglas, 

322  pp.    8vo. 

Andros,  F. — ^The  medicine  and  surgery  of  the  Winnebago  and  Dakota 
Indians.    J.  Am.  Med.  Ass.,  Chicago,  i,  116-118. 

Anthropological  Society  of  Washington.  Transactions.  voL  n.  Feb. 
7,  1882-May  15, 1883.    Washington. 

Antiqaa.  Unterhaltangsblatt  fiir  Freunde  der  Alterthums-Kunde.  Zo- 
rich.    Nr.  2-6. 

Anthropologia  modema.  La. — ^Eevista  general  de  ciencias,  literatnra 
y  artes.  Organo  de  la  Academia  Espariola  de  Ciencias  Authropo- 
logicas.    Madrid.    Ano  1, 1883-^84.    12  numbers. 

Anzeiger  fur  Kuude  der  deutschen  Yorzeit.    Nr.  8,  9, 10. 

ArchsBological  Institute  of  America. — Fourth  Annual  Beport  and  Sec- 
ond Annual  Beport  of  the  Committee  on  the  American  School  of 
Classical  Studies  at  Athens;  also,  Bulletin,  No.  1 ;  also,  regulations, 
ofBcers,  and  list  of  members.    Boston. 

Archiv  fUr  Anthropologic,  vol.  XV.  Braunschweig.  [Bibliography  and 
reviews  of  anthropologic.ol  literature  are  of  the  greatest  value.] 

Archiv  f.  d.  gesammte  Physiologic  des  Menschen  und  der  Thiere.  Bonn, 
vol.  xxxiu.    In  12  parts. 

Archivio  di  psichiatria.    Sc.  pen.  e  antrop.  crimin.,  vol.  rv. 

Archivio  per  I'antropologia  e  la  etnologia.    vol.  xni. 

Abztjni,  a. — ^Neue  Beobachtungen  am  Nephrit  und  jadelt.    Ztschr.  f. 

Ethnol.,  XV,  163-190. 
Atlee,  W.  F. — ^Prehistoric  trephining.    Med.  News,  Phila.,  XLn,  426. 
Ansland,  Das. — Stuttgart,    vol.  LV.    52  numbers. 
Avery,  John. — The  hill  tribes  of  India.    Am.  Antiquarian,  v,  99-108. 
AzAM. — Doable  conscience;  ^tat  actuel  de  Felida  X — .    Paris.    8va 

[Bepr.  Ass.  fr.  av.  sc.  La  Bochelle.] 
Les  alterations  de  la  personnalit6.    Bev.  scient,  Paris,  xxxn, 

610-618. 
Baader,  a. — Ueber  Vererbung.    CorBl.  f.  Schweiz.  Aerzte,  Basel, 

xm,  517-525. 
Baily,  L,  W. — Indian  relics  from  New  Brunswick.    Science,  i,  245. 
Baels,  Dr. — Physical  characteristics  of  the  Japanese.    Mitth.  deutsch. 

Gesellsch.  Natur,  etc.  Ostasiens,  Ko.  28. 
Ball,  Le  cretin  des  BatignoUes. — Encephale,  Paris,  in,  86-^,  1  pi. 
Ball,  B.,  et  E.  B^gis. — Les  families  des  ali^n^s  au  point  de  vue  biolo- 

gique;  contribution  d,  l'6tude  de  Vh6T6dit6  dans  les  maladies  men- 
tales.    Fncephale,  n,  712;  m,  401,  529. 
Bamps,  Anatole. — ^Uexposition  d'antiquit6s  am^ricaines  oavertes  4 

Madrid,  d,  Foccasion  4  session  du  Congrto  international  des  am^ri- 

canistes.    Bruxelles. 
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Bancroft,  H.  H. — The  early  American  chroniclers.    San  Francisco. 

45  p. 
In  his  Series  of  Histories  has  published  vols,  vi,  vn,  on  Central 

America,  and  ix,  x,  xi,  on  Mexico. 
Barber,  Edwin  A. — Oatlinite:  its  antiquity  as  a  material  for  tobacco 

pipes.    Am.  Naturalist,  xvii,  745-764. 

Indian  music.    Am.  Naturalist,  xvn,  267-274. 

The  pipe  of  peace.    The  Continent,  in,  418-422. 

Barbeleben,  K. — Ueber  sogeuannte  Verbrechergehime.     Deutsche 

Rev.,  Berlin,  vin,  200-221 ;  Breslau  AertzL  Ztschr.,  v,  60-62. 
Barney,  S.  A. — ^Native  races  of  Colombia.    Am.  Antiquarian,  v,  29-^8, 

205-303,  124-131. 
Barrett,  W.  C. — An  examination  of  the  condition  of  the  teeth  of  cer- 
tain prehistoric  American  races.     Independent  Pract.,  N.  Y.,  rv, 

513-521. 
Bartels,  Max. — Die  geschwiinzten  Menschen.    Arch.  f.  Anth.,  xv,  45- 

131,  2  tables. 

Krao,  ein  narriges  Miidchen  von  Laos.    Ztschr.  f.  Ethnol.,  p.  118. 

Basset,  Ben£. — ^Notes de lexicographic berbtee.  Paris:  Leroux.  From 

Joum.  Asiatique. 
Bastian,  a. — ^Ethnologische  Beitrage  aus  Oceanien.     Arch.  f.  An- 

throp.,  XV,  9-21. 
Zur  naturwissenschaftlichen  Behandlungsweise  der  Psychologic 

durch  und  fiir  die  Yolkerkunde.    Berlin :  Weidemann.    28-231  pp., 

8vo. 
Notes  on  Iroquois  and  California  Indians,    iv,  156  p. 
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Platyenemib  (discnssion).     Cor.-61.  dentsch.  Gresellsch.   Anthrop., 

Bmschwg.,  xni,  167-171. 
POLT. — Uhomme  quaternaire:  &ge  pal^olithique,  deuxi^me  ^poqne, 

p^riode  moDSt^rienne.    YesoUl.    8vo.    Bepr.  fr.  Ball.  Soc.  d'agric, 

&c.,  de  la  Haute-Sadne. 
Polyandrie  en  Asie,  Kachmir,  et  Tibet.    Ball.  Soc.  d'anthrop.  de  Paris, 

VI,  213-237. 
PoNOET,  A. — Sonvenirs  d'un  voyage  dans  FAm^riqae  da  nord.    Lyon 

m6d.,  XLH,  354 ;  426 ;  462 ;  XLHI,  29  ;  62 ;  XLIV,  100 ;  132 ;  169 ;  301. 
Pope,  G.  N. — The  Tamil  langnage.     Part  2.    London :  W.  H.  Allen. 

Svo. 
Powell,  J.  W. — Human  evolution.    Annual  address  before  the  An- 
thropological Society  of  Washington.    Printed  in  Transactions,  n, 

176-208. 
Second  annual  report  of  the  Bureau  of  Ethnology  to  the  Secre- 
tary of  the  Smithsonian  Institution.     1880-1881.     Washington: 

Government  Printing  Office. 
Pbat,  — . — ^L'instinct  social.    Bull.  Soc.  d'anthrop.  de  Paris,  vi,  19-26. 
Prioe,  Thomas  B. — ^The  color-system  of  Vergil.    Bepr.  from  Am.  J.  of 

Philol.,  IV,  No.  13.    20  p. 
Pbiselkoy,  T.  L — Anthropological  and  medico-statistical  problem  in 

the  solution  of  the  question  of  finding  tyx>es  of  recruits  for  the 

army.    Vrach.  Vaidom.,  St.  Petersburg,  vin,  4335 ;  4351  [in  Bos- 

sianj. 
Proceedings  of  the  Boyal  Oeographical  Society  and  monthly  record  of 

Geography.    London :  Stantford.    Vol.  V. 
Protap  Ohundra  Boy.    The  Mahabarata  of  Krishna  D waipayana  YjHSBf 

tr.  by.    Nos.  1-5.    Calcutta,  Bharata  Press.    Svo. 
Psychology.    The  American  Naturalist  contains  each  month  notes  on 

comparative  psychology  of  great  value. 
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UGLiAy  A. — St.  Bonaventura  e  1'  antropologia  criminali.    ^rch.  di  psi- 

chiat.,  IV,  125. 
UTNAM,  F.  W. — Archseological  excursion  in  Wisconsin  and  Ohio. 

From  Proc.  Am.  Antiq.  Soc.,  ni.    16  p. 

Indian  burial  mound.    Science,  i,  168. 

Archseological  frauds.    Science,  i,  99. 

Copper  implements  from  Mexico.     Eeprint  from  Proc.  Am. 

Antiq.  Soc.,  il,  pt.  2,  p.  235. 

Exploration  of  altar  mounds  in  Ohio.     Kansas  Oity  Bev., 


vn,  32. 

Iron  from  Ohio  mounds.     From  Proc.  Am.  Antiq.  Soc.,  n, 


349-364. 

—  Ancient  soapstone  quarries,    id.,  364-365. 

The  Kitchen-Middings  of  Maine.    Lecture  at  Cambridge.    Kan- 


sas City  Bev.,  vi,  523.    From  Boston  Transcript. 

—  The  stone  graves  at  Brentwood,  Tenn.    Lecture  ii. 

The  ancient  cemetery  at  Madisonville,  Ohio.    Lecture  iii. 


tUATKEFAGES,  A.  D£. — Hommes  fossiles  et  hommes  sauvages.    Paris, 

Bailli^re.    656  pp.,  1884. 
,  l^otes  sur  les  caract^res  de  la  tdte  des  Todas.    BuU.  Soc.  d'an- 

throp.  de  Paris,  vi,  180-184. 

Kouvelles  etudes  sur  la  distribution  g^ographique  des  n^gritos 


et  sur  leur  identification  avec  les  pygmies  asiatiques  de  Ct^sias  et 

de  Pline.    Angers.    8vo.    (From  Bev.  d'ethnog.) 
;ace  and  epileptic  insanity.    Asylum  J.,  Berbice,  65-68. 
•AJDLOFF,  W. — Ethnographische  Uebersicht  der  TtLrkstHmme. 
^ANKE.  H. — XTeber  einen  Fall  von  abnormer  Behaarung  bei  einem 

Kinde.    Arch.  f.  Anthrop.,  Bmschwg.,  xiv,  339-342.    PI. 
mANKE,  Johannes.:— Beitrlige  zur  physischen  Anthropologic  der  Ba- 

yem.    Miinchen:  Theodor  Biedel.    490  p.,  16  tables,  2  coPd  charts. 
Bericht  Uber  die  xm  allgemeine,  Yersammlung  der  deutschen 

anthrop.  Oesellsch.  za  Frankfurt  a.  M.,  14-17  Aug.,  1882.  Gorr.-BL 

deutsch.    Gresellsch.  Anthrop.,  xin,  65-234,  5  pi. 

Neue  anthropologisch-archik)logische  Hauptwerke.    Corr.-BIatt 


Anthrop.,  &c.,  xrv,  93. 

lAU,  Chables. — Indian  stone  graves.    Am.  Naturalist,  xxu,  130-135. 

tEAD,  Wm.  H.  a. — An  ancient  Aztec  town  in  New  Mexico.  Am.  An- 
tiquarian, V,  65-70. 

tEOLXJS,  E. — Les  EZhonds  et  autres  Kolariens  du  Bengale.  Bev.  inter- 
nat.  d.  sc.  biol.,  Paris,  xi,  121-146. 

Les  sacrifices  humains  chez  les  Khonds  de  FInde.    PraticieUi 

Paris,  VI,  337  ;  349 ;  361 5  385 ;  397 ;  409 ;  539. 

t£i,  6. — Sur  I'origine  des  n^gres,  1741.  Bev.  d'anthrop.,  2  s.,  vi,  566- 
572. 

Kemy,  C. — Notes  m^cales  sur  le  Japon.  Arch.  g6n.  de  m6d.y  Paris,  i, 
513;  n,  157. 
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Beport.  of  the  committee  on  anthropometry.    Brit.  Ass.  Adv.  Sc.,  Ln, 

278-280. 
Bevoil,  B.  H. — A  travers  les  prairies;  les  peaux-ronges  de  PAm^rique 

du  Nord.    Limoges:  Ardant.    304  pp.    8vo. 
Eevue  d'anthropologie.    2®  s^rie.    Vol.  vi. 
Bevue  de  I'histoire  des  religions.   (Annales  da  Mns^  Gnimet.)   Paris: 

E.  Leroax.    4tL  year.    Vol.  viii. 
Bey,  p. — Cerveau  d'ali^n^.    Bull.  Soc.  d'anthrop.  de  Paris,  vi,  196-202. 
Beyer,  E. — Die  Kupferlegirungen  bei  den  Volkem  des  Alterthums. 

Areh.  f.  Anthrop.,  xiv,  357-372. 
BiccARDi,  Dr. — Saggio  di  an  catologo  bibliografico  antropologioo  ita- 

liaoo.    Modena:  Viucenzi. 
Bioos,  S.  B. — Mythology  of  the  Dakotas.    Am.  Antiquarian,  y,  147- 

150. 
BiYEBS,  Pitt. — On  the  Egyptian  boomerang  and  its  affinities.    J.  An- 
throp. Inst.,  Lond.,  xii,  454-463, 1  pi. 
BoBERTS,  C,  and  B.  Bawson. — ^The  final  report  of  the  Anthropomet- 
ric committee  of  the  British  Association  for  the  Advancement  of 

Science,  London.    Bev.  in  Lancet,  Li,  663;  705. 
BoBEBTSON,  Mrs.  A.  E.  W.— The  epistle  of  Pan!  to  the  CorinthiftDS. 

Tr.  into  Creek:    N.  Y.:  Am.  Bible  Soc.    67  p.    sm.  8vo. 
BocHAS,  A.  DE. — La  trempe  da  bronze.    Bev.  scient.,  Par.,  xxxii,  375, 
BocHEBRUNE,  A.  T.  DE. — De  I'cmploi  des  mollusques  cbez  les  i)enple8 

anciens  et  modernes.    2  m^m.    Bev.  d'ethnog.,  Paris,  n,  311-320; 

also  Book  I.     Angers.    8vo. 
BoMANES,  G.  J. — Mental  evolution  in  animals,  etc.   !N.  Y.:  D.  Appleton 

&  Co.    341  p.    8vo.    London:  C.  Kyan  Paul. 
BosNY,  L:6oN  DE. — Codex  cortes^anus,  manuscrit  hi^ratique  des  anciens 

Tndiens  de  I'Am^rique  centrale.    Pans:  Maisonnenve.    42  plates. 

4to. 

.  La  civilisation  Japonaise.    Paris.    Jjeroux.    7  +  400  pp.    ISmo. 

BoiTTLEDGK,  B. — Discovcries  and  inventions  of  the  xixth  cent.    Lon- 
don.   8vo. 
B^^CKARD,  H.  Babl. — Das  anthropologische  Material  des  anatomiscben 

Museums  der  koniglichen  XJniversitat.    Pt.  ii.    Arch.  f.  Anthrop., 

XV,  Appendix  v,  19  p. 
Sabatier,  0. — Etude  sur  la  femme  Kabyle.    Bev.  d'anthrop.,  Paris, 

2  8.,  VI,  56-69. 
Salmon,  P.— Dictionnairepal^oethnologique  du  d^partement  dePAube. 

Troyes.    8vo.    [From  M6m.  Soc.  Acad,  de  PAube.] 
Sanchez,  Jesus. — Glosario  de  voces  castellanas  derivadas  del  idioms 

Nahuatl  6  Mexicano.    An.  Mus.  nac.  de  M6x.,  ni,  57-67. 
Notas  arqueol6gica«.    1.    El  Cuauhxicalli  de  Tizoc.    An.Mos. 

nac.  de  M6x.,  in,  127-136. 
Sanger,  Edward  B. — Notes  on  the  aborigines  of  Cooper's  Ci^ek, 

Australia.    Am.  Ifaturalist,  xvn,  1220-1225. 
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lAPOBTA,  G.  DE. — How  the  earth  was  peopled.    [From  Bev.  d.  deax 
mondee.]    Pop.  Sc.  Month.,  N.  Y.,  xxin,  673-682. 

Un  essai  de  synthase  paMoethniqae.    Eev.  d.  deax  mondes, 

LVii,  81-119. 

lASSE,  A. — Rapport  van  de  gecommitteerde  voor  de  ethnologie  van 
Nederland.    Nederl.  Tijdschr.  v.  Geneesk.,  Amst.,  xix,  612-617. 

IGHAAFFHAX7SEN,  H. — ^Der  Schadel  Raphaels.    Bonn.    4to. 

Darmstadt:  die  anthrop.  Samml.  d.  grossherzoglichen  ^atura- 

lien-Gabinets  im  altea  Schlosse,  etc.    Arch.  f.  Anthrop.,  xiy,  Ap- 
pend., 26  p. 

Frankfort  am  Main.   [Catalogue,  &c.,  as  above.    lbid.j  Append., 


36  p. 
iCHADENBURG,  A. — ^Deformirtcr  Schadel  aas  einer  Hohle  von  SUd- 

Mindanao.    Yerhandl.  Berl.  Gesellsch.  f.  Anthrop.,  1883,  265. 
CHEBZEB,  E.  y. — Die  Anfange  menschlicher  Indnstrie.    Berlin.    8vo. 
CUE  u BE,  B.-r-Die  Ainos.    Leipzig,    fol. 
CHTPF,  M. — ^TJeber  die  Funktionen  des  Eleinhims.     Arch.  f.  ges. 

Physiol.,  Bonn,  xxxii,  427-452. 
GHLEiDEN,  M.  J. — ^The  scicnccs  among  the  Jews  before  and  daring 

the  middle  ages.    Fr.  4th  German  ed..  Bait.    24mo. 
GHL.IEMAJ7N,  Henby.— Troja.    London :  Marray.    458  p.,  150  cats,  4 

maps.    8vo. 
Untersuchung  der  Termopylen.    Ztschr.  f.  Ethnol.,  Berlin,  xVy 

148-150. 
CHMiDT,  M. — Die  Haasthiere  der  alten  Aegypter.    Kosmos,  Stattg., 

VI,  349 ;  422 ;  VII,  17.'  • 

CHMUCKEB,  Isaac. — Moand-bailders'  works  near  Newark,  Ohio.    20 

p.     16mo.    Newark. 
GHNEiDEB,  OscAB. — Natarwissenschafklichc  Beitrage  zar  Geographie 

and  Caltnrgeschichte.    Dresden. 
ON  ScHULEKBUBG,  W. — Schlangc  and  Aal  im  deatschen  Yolksglaa- 

ben.    Ztschr.  f.  Ethnol.,  Berlin,  xv,  95-109. 
ICHWABTS,    Dr. — Montenegro;    the    land    and    people.     Yerhandl. 

Gesellsch.  Erdkande,  Berlin,  pts.  3  and  4. 
(OHWABTZ,  W. — Der  Zanber  des  riickwilrts  Singens  and  Spielens. 

Ztschr.  f.  Ethnol.,  Berlin,  xv,  114-122. 
k^HWEiNFUBTH,  G. — Memoir  on  the  discovery  at  Deir-el-Bahari  in 

relation  to  the  ancient  flora  of  Egypt.    Natare,  May,  vol.  xxviu, 

p.  109-114. 
(BELT,  Fbanklin  A. — An  inqniry  into  the  origin  of  inventions.    From 

Tr.  Anthrop.  Soc.  Washington,  n.    23  p. 
lEGOEL,  — .— XTeber  die  Angen  der  FenerlUnder  and  das  Sehen  der 

Natarvolker  im  Yerhaltniss  za  dem  der  Kaltarvolker.    Arch.  £ 

Anthrop.,  xiv,  349. 
(mithsouian  Annual  Report  for  1881,  printed  in  1883,  contains — 
Anthropology.    By  Otis  T.  Mason.    499-625. 
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Smithsonian  Annual  Beport  for  1881,  printed  in  1883,  contains — 

Aboriginal  works  at  the  month  of  Klikitat  Biver,  Wash.  T.  By 
T.  M.  Whitcomb. 

Mounds  near  Edwardsville,  Kans.    By  E.  F.  Serviss. 

Antiquities  of  Mills  County,  Iowa.    By  Seth  Dean. 

Mounds  near  Salem,  Henry  County,  Iowa.  By  MM.  Banta  & 
Garretson. 

Mounds  in  Balls  County,  Missouri.    By  MM.  Hardy  and  Scheitz. 

Mounds  in  Pike  County,  Missouri.    By  J.  C.  Watkins. 

Bock  inscriptions  in  Johnson  County,  Arkansas.  By  Edward 
Green. 

Mounds  in  Independence  County,  Arkansas.    By  A.  Jones. 

Mounds  in  Milwaukee  County,  Wisconsin.   By  George  W.  Barber. 

Mounds  in  Whitesides  and  La  Salle  Counties,  Illinois.  By  J.  D. 
Moody. 

Antiquities  of  Fox  Biver  Valley,  Illinois.    By  W.  Hector  Gale. 

Mounds  in  Henry  and  Stark  Counties,  Illinois.  By  T.  M.  Shal- 
lenberger. 

Antiquities  of  Knox  County,  Illinois.    By  M.  A.  McClelland. 

Mounds  in  Bureau  County,  Illinois.    By  A.  S.  Tiffany. 

Mounds  in  Spoon  Biver  Yalley,  Illinois.    By  W.  H.  Adams. 

Buried  flints  in  Cass  County,  Illinois.    By  J.  F.  Snyder. 

Indian  remains  in  Cass  County,  Illinois.    By  J.  F.  Snyder. 

Antiquities  of  Jackson  County,  Illinois.    By  G.  H.  French. 

A  stone  mound  near  Makanda,  111.    By  G.  H.  French. 

Ancient  remainl^  near  Cobden,  111.    By  F.  M.  Farrell. 

Antiquities  of  Wayne  County,  Illinois.    By  H.  F.  Sibley. 

Mounds  and  works  in  Yandenburg  County,  Illinois.  By  Floyd 
Stinson. 

Mound  near  Braceville,  Ohio.    By  S.  N.  Luther. 

Mounds  in  Ashland  County,  Ohio.    By  H.  B.  Case. 

Earthworks  in  Butler  County,  Ohio.    By  J.  P.  MacLean. 

Mounds  in  Boyle  and  Mercer  Counties,  Kentucky.  By.  W.  M. 
Lenney. 

Mounds  in  Barren  and  AUen  Counties,  Kentucky.  By  B.  B. 
Evans. 

Mounds  in  Jackson  County,  Tennessee.    By  Joshua  Haite. 

Antiquities  and  aborigines  of  Texas.    By  A.  B.  Boessler. 

Mounds,  &c.,  in  Jefferson  County,  Alabama.    By  Wm.  Gesner. 

Soapstone  quarry  and  shell-heaps  in  Alabama.    By  Charles  Mohr. 

Silver  crosses  from  a  mound  in  Murray  County,  Georgia.  By 
C.  C.  Jones. 

The  great  mound  on  Etowah  Biver,  (Georgia.  By  Charles  Whit- 
tlesey. 

New  Biver  mounds,  Berrien  County,  Georgia.   By  Wm.  J.  Taylor. 

Ancient  canals  in  Florida.    By  Charles  J.  Kenworthy. 

Mounds  in  Alachua  County,  Florida.    By  James  Bell. 
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SmithBonian  Annual  Beport  for  1881,  printed  in  1883,  contains— 

Shell  deposits  on  Short  Creek,  West  Virginia.  By  H .  B.  Hnbbard* 
Antiqnities  of  Sonthwest  Pennsylvania.    By  Horace  Hayden. 
Bock  carvings  on  Susquehanna  Biver.    By  F.  G.  Galbraith. 
Ghatanqna  County,  New  York.    By  James  Sheward. 
Antiquities  of  Onondaga  and  adjoining  counties,.New  York.    By 
W.  M.  Beauchamp. 
Perforated  stone  tablet  from  New  York.    By  W.  W.  Tooker. 
Antiquities  of  East  Windsor,  Conn.    By  E.  W.  Ellsworth. 
Shell-heaps  in  Barnstable  County,  Massachusetts.    By  Daniel 
Wing. 
A  sculptured  stone  from  New  Brunswick.    By  J.  A.  Jack. 
A  supposed  specimen  of  aboriginal  art.    By  G.  F.  Matthew. 
Antiquities  of  Nova  Scotia.    By  George  Patterson. 
The  aborigines  of  Florida.    By  S.  T.  Walker. 
Abstracts  of  anthropological  correspondence. 
Tuckahoe,  or  Indian  bread.    By  J.  H,  Gore. 
The  annual  report  of  the  Secretary  contains  a  statement  of  the 
work  done  by  the  Bureau  of  Ethnology,  p.  38-40;  by  Dr.  Charles 
Ban,  in  Archaeology,  p.  101,  and  list  of  contributions,  p.  131-159. 
Seitz,  J. — Ueber  die  Feuerlander.    Arch.  f.  path.  Anat.,  Berlin,  xoi, 

164-189. 
S£Bai,G. — ^L'antropologia  moderna.  Milano-Torino.   8vo.    [Bepr.from. 
Biv.  di  filos.  scient.] 

Liguri  e  Celti  nella  valle  del  Po.    Arch,  per  Pantrop.,  Firenze, 

xm,  117-176, 1  diag. 
Sharkey,  S.J. — ^Asymmetry  of  the  brain    •    •    •    the  optic  nerves  and 
certain  definite  aresB  of  the  cerebral  cortex.    Med.-Chir.  Tr.,  Lon- 
don, LXVI,  293-304,  2  pi. 
Shufeldt,  B.  W. — Exploration  of  a  shell-mound  near  New  Orleans,  La. 

Archivio  per  I'antrop.,  xiu,  505-513. 
SiBBEE,  J. — Notes  on  the  sign  and  gesture  language  among  the  Mala- 
gasy.   J.  Anthrop.  List.,  London,  xm,  174-183. 
Smith,  Erminnie. — ^Myths  of  the  Iroquois,    u  An.  Bep.  Bur.  EthnoL, 
p.  47-116,  4  pL 
^  Smith,  WoBTHmoTON  O. — ^Palaeolithic  implements  of  Northeast  Lon- 
don.   Nature,  Jan.,  270,  vol.  xxvn. 
Numerous  notices  of  paleolithic  implements  in  England.    Na- 
ture, vol.  xxvin,  index. 
Snow,  F.  H. — ^The  hominivorous  habits  of  Lucilia  maceUariaj  <<the 

screw  worm."    Psyche,  March-April. 
Soci6te  d'anthropologle  de  Bruxelles.    Vol.  i,  1882-1883.    Bruxelles: 

F.  Hayez.    Volume  ii,  1  &  2  fascicules,  1883-1884. 
Society  for  Psychical  Besearch,  organized  in  Londou^  1^83.    Publish 

proceedings. 
S0T70HE. — ^Le  Yieillard  des  Lisi^res;  tr^panatiox),  ^«»\)[i^ix^e*    Pans. 
8vo.    [Bepr.  French  A.  A.  Sc,  Oo^^g.  de  l»a  ;^^^;^\i'^^A 


792  SCIENTIFIC   RECORD  FOR    1883. 

Soul  A,  Htacinthe. — ^Essai  snr  rinflaence  de  lamosiqae  et  son  hiBfx>iie 

en  m^decine.    Paris.    68  p.    4to. 
SouBTy  J. — Des  doctrines  psychologiqaes  contemporaines.    Enc^phale, 

Paris,  III,  61-85. 
Spencer,  Herbert. — Descriptive  sociology;  the  social  history  of 

France,  pt.  8  of  "  Descriptive  Sociology."    folio. 
Spitzka,  E.  G. — Gontribation  to  encephalic  anatomy.    Am.  J.  Neu- 
rol. &  Psychiat.,  N.  Y.,  n,  249-274. 
Starkweather,  George  B. — ^The  law  of  sex,  etc.  London :  GhnrchilL 

292  p.,  10  pi.    8vo. 
Steffex,  Max. — ^Die  Landwirtschaft  bei  den  altamerikanischen  Kal- 

tnrvolkem.    Leipzig :  Duncker  n.  Hamblot.    139  pages.    8vo. 
STiRLma.— On  heredity  in  health  and  disease.    Med.  Press  &  Girc., 

London,  xxxvi,  413-416. 
Stevenson,  James. — Illustrated  catalogue  of  the  collections  obtained 

from  the  Indians  of  New  Mexico  and  Aris^na  in  1879.    ii  An.  Bep. 

Bur.  Ethnol.,  p.  307-466,  fig.  347-697. 
Strobel,  p. — £tude  comparative  sur  le  cr&ne  du  pore  des  terremares. 

Arch.  ital.  de  biol.,  Turin,  m,  228-240. 
SzoHNER,  J. — Spirometer;  its  value  in  measuring  the  lungs.     Gy6- 

gy&8£at,  Budapest,  xxm,  33 ;  49. 
T.  F.  P. — Bibliografia-G6dice  indiano  del  Sr.  Sanchez  Solis.    An.  Mos. 

nac.  de  M^x.,  in,  121-123. 
Dos  antiguos  monumentos  de  nrquitectura  mexicana.    (Trans. 

from  Italian.)    An.  Mus.  nac.  de  M4x.,  in,  76-86. 

Estudios  sobre  la  historia  de  la  medicina  en  Mexico.    1.  Botany 


among  the  Kahuas.  2.  Botanic  Gardens  of  Anahuac.  3.  Synonymy, 
etc.    An.  Mus.  nac.  de  M6x.,  in,  137-192. 

TAI30T  DE  Malahide,  Lord. — On  the  longevity  of  the  Bomans  in  N. 
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AUSTBALIAN  GEOUP  EELATIONS.* 


By  A.  W.  HowiTT,  F.  L.  S.,  P.  G.  S. 


I— INTEODUOTION. 

There  is  piob^ly  no  student  pf  the  development  of  civilized  society 
who  will  be  prepared  to  maintain  that  the  social  unit,  during  the  long 
period  over  which  htetory  extends  into  the  obscurity  of  the  past,  has 
been,  as  it  is  now,  the  individual.  On  the  contrary,  it  will  I  think  be 
readily  admitted  that  the  farther  we  go  back  the  clearer  it  becomes 
that  it  was  the  group,  and  not  the  individual,  which  formed  the  basis  of 
human  society. 

It  seems  strange  that,  although  this  principle  of  group  relationship 
as  the  basis  of  social  organization  has  been  readily  admitted  as  to  peoples 
of  the  past,  it  should  have  been  violently  denied  as  existing  among 
savages  of  the  present  day.  The  reason  of  this  may  be  that  the  civil- 
ized man  and  the  savage  contemplate  their  social  relations  from  two 
entirely  different  standpoints,  though  it  might  not  be  as  difficult  for 
the  former  to  think  after  the  manner  of  the  latter  as  it  is  for  the  latter 
to  fit  himself  mentally  into  the  surroundings  of  the  former.  Train- 
ing from  childhood,  with,  perhaps,  all  hereditary  tendency  of  thought, 
renders  this  next  to  impossible  to  the  savage ;  but  the  civilized  man  has 
this  advantage,  that  with  largely  developed  mental  powers  he  is  able, 
where  opportunity  offers,  and  he  cares  to  avail  himself  of  it,  to  place 
himself  on  the  standpoint  of  the  uncivilized,  and  thus  with  more  or  less 
success  to  see  the  surroundings  as  the  savage  sees  them,  and  to  think 
of  them  with  his  thoughts. 

This  difficulty  in  projecting  themselves,  as  it  were,  into  the  mind  of 
the  savage,  has  proved  a  stumbling  block  in  the  path  of  many  anthro- 
pologists, who  have  studied  the  habits  and  beliefs  of  the  lower  races  by 
means  of  the  too  often  hasty  and  superficial  statements  of  travellers, 
without  having  themselves  any  practical  knowledge  as  to  the  modes  of 
thought  of  the  tribes  in  question  ;  and  thus  they  have  not  been  in  a 
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798         PAPEBS  BELATING  TO  ANTHBOPOLOGY. 

I>08ition  to  qaestion  the  accuracy  of  the  statementR  made  as  to  tauctj  or 
to  draw  the  trae  inierences  which  the  facts  justified.* 

One  of  the  strongest  illustrations  of  the  difftcultf  to  which  I  have  re- 
ferred is  shown  by  the  determined  refusal  on  the  part  of  some  English 
anthropologists  to  accept  the  classiflcatory  system  of  relationship.  The 
late  lamented  Dr.  Morgan,  who  had  practical  acquaintance  with  the 
North  American  tribes,  came  to  see  that  their  peculiar  system  of  rela- 
tionship terms  was  founded  on  the  idea  of  a  group  where  civilized  people 
have  that  of  a  single  individual.  He  was  thus  led  to  institute  inquiries 
which  proved  that  this  idea  is  common  over  the  whole  world  in  savage 
life,  and  he  drew  the  general  inference  which  might  be  drawn  fix>m  the 
facts  by  persons  accustomed  to  the  mode  of  thought  among  the  lower 
races.  This,  however,  is  so  different  from  that  of  civilized  man  that 
most  of  the  English  anthropologists  refased  to  accept  his  inferences  and 
it  is  only  now,  when  accumulated  evidence  continues  to  support  his 
views,  that  the  truth  of  the  main  generalizations  which  he  made  is  be- 
ginning to  be  recognized. 

In  Australia  observations  may  be  made  similar  to  those  made  by  Dr. 
Morgan  in  America,  but  with  this  difference,  that  in  the  former  country 
the  native  tribes  are  in  a  much  lower  ethnical  stage,  and  are  therefore 
BO  much  nearer  to  the  conditions  under  which  the  group  system  of  re- 

*  The  danger  to  which  snoh  inooourate  fttatements  of  cufttom  lead  when  receiyed  m 
eatabliahed  fS^ets  Justifying  generalization  is  strikingly  shown  by  the  weU-known 
and  often  quoted  passage  as  to  Australian  marriage  in  CoUins's  English  Colony  in  New 
South  Wales,  p.  362 : 

"  These  unfortunate  yiotims  (the  wiyes)  of  lust  and  cruelty  *  *  *  are,  it  is  be- 
lieyedy  always  selected  fW>m  the  women  of  a  di£ferent  tribe  firam  that  of  the  males  (for 
they  ought  not  to  be  dignified  with  the  title  of  men),  and  with  whom  they  are  at  en- 
mity. *  *  «  The  poor  wretch  is  stolen  upon  in  the  absence  of  her  protecton. 
Being  first  stupefied  with  blows,  infiloted  with  clubs  or  wooden  swords,  on  the  hesd 
back,  and  shoulders,  eyeiy  one  of  which  is  followed  by  a  stream  of  blood,  she  is  then 
dragged  away  through  the  woods  by  one  arm,  with  a  perseyerance  and  yiolenoe  thai 
it  might  be  supposed  would  displace  it  from  its  sockets."  In  this  manner  the  womAa 
is  said  to  be  dragged  to  the  man's  camp,  where  "  a  scene  ensues  too  shocking  to  re- 
late.'' 

Isolated  cases  of  brutal  yiolence  such  as  this  doubtless  occur  as  acts  of  war,  but  no 
such  practice  is  known  to  me  as  a  custom  in  any  Australian  tribe.  On  the  contrary, 
Mr.  C.  Kaseby,  of  Maitland,  New  South  Wales,  who  liyed  for  fifty  years  in  the  Ka> 
milaroi  country,  states  as  follows : 

"  When  a  young  man  has  passed  a  certain  number  of  Boras  (initiations)  he  has  a 
right  to  choose  a  wife  from  among  the  unmarried  and  otherwise  unappropriated  women 
of  the  tribe  who  are  of  the  class  permitted  to  him  by  the  natiye  laws.  He  daims  the 
girl  in  the  presence  of  her  parents  by  saying  **  I  will  come  and  take  yon  by  and  by," 
and  they  cannot  reftise  her  to  him  unless  he  be  specially  disqualified — as  for  instance 
if  "  his  hands  are  stained  with  the  blood  of  any  of  her  kin."  And  eyen  in  that  case  he 
may  carry  her  off  by  force  if  he  can  in  spite  of  their  refusal.  For  this  purpose  he 
generally  comes  by  stealth  and  alone.  But  if  he  be  a  yeiy  bold  warrior,  he  some- 
times goes  openly  to  the  girls'  camp  and  carries  her  o£f,  defying  the  brayest  of  h« 
friends  to  meet  him  in  single  combat  if  they  dare  to  stay  him." 

This  places  the  practice  stated  by  Collins  in  a  yery  different  light. 
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lationsbip  may  be  assnmed  to  have  arisen.  In  Australia,  moreover, 
aboriginal  society  has  bad  a  continental  development,  free  from  disturb- 
ing influences  from  without.  It  affords  therefore  an  unrivaled  field  for 
inquiry ;  and  here,  if  anywhere  in  the  wide  world,  it  should  be  now  pos- 
sible to  trace  out  some  of  the  causes  which  have  been  at  the  root  of  the 
dassiflcatory  system  of  relationship. 

In  this  memoir  I  propose  to  draw  attention  to  the  connection  which 
I  And  to  exist  between  certain  group  relations  of  the  Australian  abo- 
rigines. In  the  teml  <'  group  relations"  I  include  not  only  those  which 
are  indicated  by  the  terms  of  relationship,  but  also  those  shown  by  the 
groups  formed  in  the  aboriginal  communities  by  the  action  of  those 
social  laws  which  have  divided  them  into  what,  for  the  sake  of  con- 
venience, have  been  termed  ^'  class  divisions."  For  the  purposes  of  this 
memoir  I  shall  rely  for  my  evidence  mainly  upon  the  custom  of  certain 
tribes  of  Central  Australia,  whose  condition  is  socially*  the  lowest  of 
any  with  which  I  have  acquaintance. 

n.— THE  TRIBAL  STRUCTURE. 

An  Australian  tribe  may  be  defined  as  a  larger  or  smaller  aggregate 
of  i>eople,  who  occupy  a  certain  tract  of  hunting  and  food  ground  in 
common,  who  speak  the  same  language  with  dialectical  differences,  t 
who  acknowledge  a  common  relatedness  to  one  another,  and  who  deny 
this  relatedness  to  all  other  surrounding  tribes.  This  tribal  aggregate 
may  be  so  small  as  to  cover  a  tract  of  country  less  than  fifty  square 
miles,  with  under  a  hundred  individuals,  or  it  may  extend  over  hun- 
dreds of  miles  of  country  and  number  thousands  of  souls. 

Such  a  tribe,  as  a  whole,  occupies  a  certain  tract  of  hunting  and 
food  grounds,  but  it  is  invariably  divided  into  well  defined  local  groups, 
each  having  its  own  portion  of  the  common  country.  These  are  again 
divided  into  smaller  groups,  until  the  smallest  unit  consists  of  a  few 
people  of  the  same  blood,  under  the  direction  and  guidance  of  the 
oldest  or  most  able  of  the  elder  men.f    Thus  a  tnh%  is  composed  of  a 


*  **  Socially " — I  use  this  term  in  a  certain  special  sense — ^referring  only  to  what  I 
call  the  aociallif  social  organization.  When  I  say  that  an  Australian  tribe  is  socially 
more  adv^anced  than  others  I  do  not  mean  that  they  have  a  better  knowledge  of  the 
arts  of  life,  bat  that  their  social  organization  is  of  a  comparatively  advanced  type. 
And  I  take  it  that  the  line  of  advance  is  from  group  marriage  to  individual  marriage, 
and  from  nterine  descent  to  agnation. 

I  may  note  here  that ''  individual  marriage  "  does  not  necessarily  imply  monogamy. 
It  ia  consistent  with  that  form  of  polygamy  under  which  a  man  may  have  more  wives 
than  one,  he  having  an  exclusive  right  to  them,  as  against  all  the  rest  of  his  tribesmen. 

t  There  are  certain  exceptions  where,  for  instance,  the  husbands  and  wives  are 
found  to  speak  di£ferent  languages,  that  is,  different  languages  of  the  AustraUan 
■took,  but  this  arises  through  the  connubium  between  two  tribes. 

fin  most  tribes,  if  not  in  all,  the  old  men  constitute  what  may  be  called  the  Groat 
Coancil  of  the  tribe.  For  instance,  in  the  Dieri,  this  council  is  composed  of  the 
heads  of  totems  and  of  men  of  mark,  such  as  warriors,  counseloxB,  orators,  &o. 
The  council  has,  among  otlier  functions,  Jurisdiction  over  breaches  of  tribal  morality 
and  offenses  against  the  tribe.    In  short,  it  is  the  goveTniii|('^^«£, 
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number  of  local  groups,  and  these  are  perpetuated  in  the  same  tracts 
by  the  sons,  who  hunt  over  the  hunting  grounds  of  their  fathers.  This 
has  been  termed  by  Mr.  Fison  and  myself  the  ^' Local  Organization.'^ 
But  it  is  not  the  only  organization  of  the  tribe,  for  there  is  also  what 
we  have  termed  the  ^'  Social  Organization,"  in  which  the  tribe,  as  a 
community,  is  divided  into  two  parts,  which  are  quite  distinct  &om  the 
local  groups  Just  described,  t  Each  of  these  two  social  divisions  is,  in 
many  tribes,  divided  into  two  subgroups,  and  in  all,  except  the  most 
abnormal  cases,  there  is  a  group  of  subdivisions  to  each  class,  or  sub- 
class, to  which  the  convenient  and  well  understood  name  of  Totems 

4 

may  be  applied,  t  These  groups,  subgroups,  and  totem  groups  have 
each  a  name,  which  is  borne  by  every  individual  belonging  to  them. 
All  the  members  of  such  a  group  are  held  to  be  parents  and  children, 
or  brothers  and  sisters,  as  the  relative  ages  of  the  individuals  may 
determine.  Thus  we  may  distinguish  between  "own"  and  "tribal'' 
parents,  children,  and  brethren. 

I  use  the  term  "  primary  classes "  for  the  two  principal  social  divis- 
ions; but  it  is  certain  that,  in  many  cases,  their  designations  are  "ani- 
mal names,"  and  therefore  the  term  "  major  totems"  might  be  applicable 
to  them.  The  tribe,  therefore,  is  organized  in  two  ways.  On  the  one 
hand,  it  is  divided  geographically^  either  into  what  may  be  termed  hordes 
with  uterine  descent,  or  into  clans  with  agnatic  descent;  and,  on  the 
other  hand,  it  is  divided  socially  into  classes  with  their  subdivisions  as 
above  described.  The  two  organizations  are  coexistent,  and  they  are 
coextensive  in  their  entirety,  but  the  divisions  of  the  one  do  not  corre- 
spond with  those  of  the  other.  For,  while  all  the  people  who  belong  to 
any  given  local  group  are  found  in  one  locality  alone,  those  who  belong 
to  any  given  social  group  are  to  be  found  distributed  among  many,  if  not 
among  all,  of  the  loif  al  groups.  In  order  that  we  may  clearly  perceive  the 
bearing  of  the  facts  as  to  marriage,  descent,  and  relationship,  which  I 
shall  place  on  record  in  this  paper,  it  is  very  necessary  to  bear  in  mind 
this  distinction  between  the  local  and  the  social  organization  of  a  tribe.^ 


*  In  order  to  avoid  going  oyer  this  ground,  which  would  take  up  too  much  spaoe, 
I  may  be  permitted  to  refer  to  a  memoir  on  this  subject  entitled,  ''  From  Mother-right 
to  Father-right."    Journal  Anthropological  Institute,  August,  1882. 

t  Exceptions  to  this  rule  may  be  found  in  rare  cases,  where  in  certain  adyanoed 
tribes  the  two  organizations  haye  come  to  be  coincident ;  for  instance,  the  Woiworong 
tribe  of  the  Tarra  Riyer,  in  which  the  two  totems  of  the  community  liye  in  a  num- 
ber of  local  groups  apart  fh>m  each  other.  All  the  people  in  one  locality  are  Eagle- 
hawk,  and  in  another  they  are  Crow.  It  may  be  noted  here  once  for  aU  that  the 
present  tense  is  used  in  some  oases  where  the  past  would  be  more  appropriate,  the 
tribes  being  all  but  extinct. 

t  Of  course  the  word  ''totem''  is,  strictly  speaking,  the  badge  of  a  certain  grtfap. 
For  the  sake  of  conyenience  I  use  it  also  to  denote  the  group  which  is  distingaiBhed 
by  the  badge. 

$  This  is  a  concise  statement  of  what  has  been  detailed  more  at  length  by  Btr.  Fison 
and  myself  in  a  paper  entitled  ''The  Deme  and  the  Horde/'  commonicated  by  as  to 
the  Anthropological  Institute  of  Great  Britain. 
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III. — THE  CLASS  ORGANIZATION, 

In  some  commanitie^  there  are  only  the  two  primary  class-divisions, 
each  with  its  group  of  totems.  Id  others  there  are  the  two  primary 
classes,  each  divided  into  a  pair  of  sub-classes,  and  each  of  these  pairs 
has  a  group  of  totems.  In  some  cases  this  totem  group  is  common  to 
both  of  the  two  sub-classes  to  which  it  belongs ;  in  other  cases  each  sub- 
class has  its  own  peculiar  totems.  In  some  exceptioual  cases  the 
primary  classes  are  wautiDg.  In  others  the  usual  totem  sub-groups  are 
absent,  but  the  primary  classes,  or  their  sub-classes,  are  themselves 
totems.  Other  exceptions  are  where  the  totems  alone,  or  the  classes 
alone,  have  survived.  All  these  abnormal  instances  I  have  found  to  be 
connected  with  changes  in  the  line  of  descent.  The  primitive  and  com- 
plete forms  have  uterine  descent;  and  it  is  in  cases  where  descent  is 
counted  through  the  male  line  that  I  find  the  most  abnormal  forms  to 
occur.  There  are  also  intermediate  cases.  The  changes  in  the  class 
system,  their  variations,  and  their  decay  are  therefore  connected  with 
the  principle  of  agnation.  To  this  subject  I  shall  again  refer.  The 
decay  in  the  class  system  of  a  tribe  is,  in  fact,  a  symptom  of  profound 
changes  in  its  social  organization ;  and  these  changes,  so  far  as  I  know, 
are  invariably  connected  with  the  more  pronounced  influence  of  the 
local  groups.  The  local  organization  becomes  stronger  as  the  social 
organization  grows  weaker. 

The  entire  subject  of  the  class  organization",  and  the  development  of 
the  class  divisions  and  totems,  is  too  large  to  be  entered  upon  here;  and 
for  some  further  particulars  concerning  them  I  must  refer  to  a  brief 
memoir  of  mine,  entitled  Notes  on  the  Australian  Class  Systems,  which 
may  be  found  in  the  Journal  of  the  Anthropological  Institute  of  Great 
Britain,  for  May,  1883.  In  order,  however,  to  bring  the  class  organiza- 
tion clearly  into  view,  I  subjoin  that  of  the  Dieri  tribe  of  Central 
Australia,  which  will  serve  as  the  type  of  the  less  developed  systems, 
and  also  as  an  illustration  of  the  remarks  I  am  about  to  make  in  this 
paper  on  the  connection  existing  between  the  class  groups  and  those 
indicated  by  the  terms  of  relationship  now  in  use. 

Much  of  the  evidence  I  am  about  to  use  will  be  taken  from  the  cus- 
toms of  the  Dieri  and  other  kindred  tribes,  which,  collectively,  form 
a  great  allied  group  or  ^< nation."*  The  letters  and  numerals,  which 
are  prefixed  to  the  class  divisions  and  totems  in  the  following  table, 
will  serve  for  convenient  reference. 

*  Independently  of  my  own  acquaintance  with  the  Dieri  and  the  allied  tribes  more 
than  twenty  years  ago  in  their  wild  state,  I  am  indebted  to  Mr.  8.  Gason  for  very 
foil  particulars  as  to  the  Dieri,  in  whose  country  he  resided  for  six  years  as  an  officer 
of  the  South  AustraUan  mounted  police,  and  of  whose  community  he  became  an 
initiated  member.  As  to  the  Kftnl^ndabfiri  tribe,  to  which  I  refer,  I  have  unfortu* 
nately  much  leas  information.  For  what  I  have,  I  am  indebted  to  Mr.  J.  W.  O'Donnell, 
Ibnnerly  of  Mount  Howitt  station,  in  that  country. 

H.  Mis.  69 61 
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Table  I. — Dieri  class  system. 


Tibaary  diriaiona. 

■    -  - 
Totems. 

A.       lff4tt«rl.T,T.X,..T..XT.rTX..,X,t.X.TX          ..          T         .T          , 

1.  KaranTa=eagiehawk. 

2.  Warftgati=emn. 

3.  Kiiitft&=  native  dog  and  tiiirteen  otLer  totaw. 

1.  Tohtlkikr(l= kangaroo. 

2.  KanAlka— crow. 

8.  Tidnafn4ra==  frog  and  aixtoen  other  totems. 

T*.  KirftrQ ..^t  r,  .r 

Every  member  of  the  community  is  either  Matteri  or  Earara.  £ach 
individnal  also  bears  one  of  the  totemic  names  of  the  primary  division 
^:o  which  he  or  she  belongs. 

This  class  system  represents  that  of  the  Dieri,  the  Kunandabnri,  and 
other  kindred  tribes,  between  whom  there  exists  connubium.  It  also 
represents  the  systems  which  are  found  under  various  dialectic  differ- 
ences of  nomenclature  among  tribes  spread  over  a  very  large  area  in 
Central  Australia.  The  members  of  one  tribe  know  well  which  of  their 
own  divisions  are  the  equivalents  of  those  in  neighboring  tribes,  even 
when  the  totemic  names  are  not  the  same. 

Before  explaining  the  laws  of  these  classes  it  will  be  well  to  say  a  few 
words  about  the  Dieri  and  the  kindred  tribes  making  up  the  ^^  nation' 
of  which  it  is  the  most  important  member. 

As  shown  upon  the  annexed  sketch-map,  the  Barcoo  Biver,  in  its  no- 
merous  sources,  the  Alice,  the  Thomson,  and  many  other  streams,  rises 
on  the  western  fall  of  the  Queensland  Great  Dividing  Kange,  and  thenoe 
has  a  general  southwesterly  course  into  the  depressed  region  of  Central 
Australia.  Soon  after  passing  from  Queensland  into  the  colony  of  Soatii 
Australia  it  begins  to  form  a  large  delta,  or  a  series  of  deltas,  and  its 
numerous  branches  water,  and  often  partly  submerge,  a  tract  of  conntiy 
at  least  20,000  square  miles  in  extent.  The  various  streams  of  this  delta 
terminate  in  lakes,  of  which  Lake  Eyre  is  the  largest.  This  delta  coun- 
try of  the  Barcoo — or,  as  it  is  called  locally.  Cooper's  Creek — ^is  one  of 
the  hottest  and  driest  districts  in  all  Australia — a  country  of  sand-hills, 
of  mud-plains  subject  to  floods,  of  stony  tracts,  and  of  salt  lakes.  It  is 
subject  to  great  vicissitudes  of  climate,  being  in  its  extreme  conditions 
a  perfect  garden  of  verdure  after  seasons  of  flood,  while  during  long 
continued  droughts  it  is  little  better  than  ^'  a  howling  wilderness."  This 
delta  country  on  the  eastern  side  of  Lake  Eyre  is  inhabited  by  the  Dieri 
tribe.  To  the  north,  east,  and  south,  and  to  the  west  also  beyond  tiie 
great  lake— are  other  tribes  allied  to  the  Dieri  by  language,  by  custom, 
and  by  class  system,  all  more  or  less  intermarrying.  Uf  these  the  En- 
nanduburi  tribe  is  one  of  the  farthest  outlying  to  the  eastward  within 
the  Queensland  boundary  on  the  main  Barcoo  Biver  above  the  point  at 
which  the  delta  commences.  Of  all  these  tribes,  as  I  have  already  said, 
the  Dieri  is  the  central  and  most  important.    Kot  only  do  its  members 
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consider  themselves  as  being  ^'  the  fathers  of  all  the  tribes," •  but  these 
on  their  part  regard  the  Dieri  with  mingled  feelings  of  respect  and  fear. 


JPartDi 


SK^eK  Map  of  Australia^ 


Dieri  iHbe. 


m 


-iii 


Mtrrud  and  Murrinp  TrVbes^ 


The  Dieri  tribe  may  represent  all  the  others.  It  is  divided  geograph- 
ically into  three  sections,  each  of  which  takes  the  name  of  its  principal 
locality,  and  these  sections  are  again  locally  divided.  Its  social  organiza- 
tion is  based  upon  the  division  of  the  community  into  two  classes,  each 
with  its  group  of  totems.t  Each  totem  is  under  the  direction  of  a  head- 
man, who  is  the  oldest  of  the  name.  Each  man  is  what  I  may  term  the 
"  totemic  brother"  of  every  other  man  and  woman  of  his  totem  on  the 
same  level  with  him  in  his  generation.  An  illustration  will  show  how 
this  works.  When,  for  instance,  a  stranger  arrives  at  a  Dieri  encamp- 
ment from  some  neighboring  tribe,  the  first  question  put  to  him  is, 


*  Quoted  from  information  supplied  to  me  by  Mr.  S.  Gason. 

t  The  Dieri  "word  for  totem  is  Mtlrdii.  This  word  has  two  meanings,  one  signifying 
"  taste,"  the  other  "  totem  " ;  that  is  to  say,  one  of  those  names  of  animals,  birds, 
reptiles,  fish,  insects,  or  plants,  which,  according  to  the  Dieri  legend,  the  Great  Spirit 
Muramura  ordered  the  ancestors  to  assume  when  he  instituied  t\x^\t  c\%b&  (^IysSss^^xa. 
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<<  What  is  your  totem  f*  This  being  ascertained,  his  totemic  brethien 
take  charge  of  him,  protect  him,  and  treat  him  with  hospitality,  even  to 
the  extent  of  providing  him  with  a  temporary  wife  of  that  totem  with 
which  his  own  intermarries. 

These  totems  are  strictly  exogamons  nnder  the  severe  penalty  of 
death.  Thus,  a  man  being  A  1  (that  is,  Matteri  and  Eaglehawk;  see 
Table  I),  may  marry,  according  to  the  Dieri  rule,  a  B  woman  of  any  of 
the  B  totemic  divisions,  and  so  on  with  A  2,  A  3,  &c.,  and  vice  vena^ 
always  provided  tbat  the  parties  do  not  stand  to  one  another  within 
certain  close  degrees  to  be  hereinafter  specified.  Even  casnal  amoors 
between  x>ersoDS  who  are  forbidden  to  each  other,  either  by  this  near- 
ness of  actual  kinship  or  by  identity  of  class  and  totem,  are  regarded 
with  the  utmost  abhorreuce  and  are  punished  by  death.  Yet  this  role 
differs  somewhat  in  different  tribes,  for,  among  the  Kunandaburi,  the 
prohibition  is  relaxed  upon  a  woman's  marriage,  when  the  jus  prima 
noctis  includes  all  the  men  present  at  the  camp  without  regard  to  class  or 
kin.t  Among  the  Dieri  the  rule  is  never  relaxed  on  aoy  occasion,  and 
this  tribe  is,  as  I  shall  show,  in  some  respects  slightly  in  advance  of 
the  Kunandaburi,  while  both  stand  at  the  commencement  of  the  long 
progressive  series  formed  by  all  the  Australian  tribes  concerning  which 
I  have  hitherto  collected  data.  At  the  other  end  of  this  series  stand 
tribes  such  astheKurnai,  of  Gippsland,  whose  class  system  has  become 
almost  extinguished,  and  whose  local  divisions  have  become  agnatic 
clans. 

rV. — THE  RELATIONSHIP  TERMS.— MARITAL  GROUPS. 

The  terms  denoting  relationship  which  are  used  by  the  Australian 
tribes  belong  to  the  classificatory  system  of  Dr.  Morgan.  After  collect- 
ing and  studyiug  a  great  number  from  all  parts  of  Australia,  I  have 
found  that  there  are  several  types  under  which  the  relationship  terms 
of  different  tribes  may  be  arranged;  and  that  they  show  a  progressive 
change  from  a  system  of  extreme  simplicity  to  one,  which,  although  still 
classificatory,  has  developed  far  more  individual  distinctions  than  onr 
own  descriptive  system. 

Looked  at  as  a  whole,  these  types  show  a  progressive  development, 
which  is  certainly  connected  with  a  progressive  social  change,  indicated 
in  most  cases  by  the  change  in  the  line  of  descent.  What  I  now  pro- 
pose is,  not  to  enter  upon  a  general  discussion  of  the  Australian  rela- 
tionship terms,  but  to  point  out  the  connection  between  them  and  the 

*  This  qneBtion,  "  Minna  mnrda  f  "  can  be  put  by  means  of  geetore  langoage,  to 
which  in  the  same  way  a  soi  table  reply  cani  be  made.  Thus  it  is  possible  to  learn,  at 
a  safe  distance,  whether  a  stranger  is  friend  or  enemy,  even  more  certainly  than  by 
using  the  well  understood  sign  for  "  peace." 

t  This  extreme  and  exceptional  extension  of  thejusprimm  nooU$  is  given  on  the  sole 
authority  of  Mr.  J.  W.  O'Donnell,  who  resided  for  some  years  in  the  Konandabuii 
country.    I  have  not  been  able  to  obtain  any  further  information  on  the  matter. 
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class  systems  which  I  have  described  in  the  preceding  pages.  •  It  will 
snffice  for  my  purpose  toshow  that  the  terms  of  relationship  arise  nat- 
urally out  of  the  relations  of  the  class  divisions  to  each  other,  and  that 
these  relations  are  those  of  group  to  group. 

I  find  that  the  relationship  terms  of  the  Australian  tribes  fall  into  cer- 
tain natural  groups,  of  which  I  select  three  of  the  principal  for  illustra- 
tion. These  are  the  marital^  the  parental  and  Jllialj  and  the  fraternal  f 
and  I  take  those  of  the  Kunandaburi  and  the  Dieri  tribes  for  illustration. 

Tabia  II. 


EngVah. 

Knnsndabiui. 

Dieri. 

L  Acoc«»orv  husband 

Dllpamali 

PinllrtL 

2.  Indi^dT^M  hpflhADd  ...t.,,-- 

irabaia 

NSa. 

3.  Hniibaiid's  brother 

Knbaia  kodimall 

Noa. 

4.  Sister's  hasband  (F) 

Nnbaia  kodimali 

Noa. 

5.  Accessory  wife 

Dilpa  mali 

Piranm. 

•.  Tndi^dflwl ■wife ,,,^-,-,,^^,-.^,,,.. 

Nubaia 

Nnbaia  kodimali 

Noa. 

7.  Wife's  sister 

Noa. 

8.  Brother's  wife  (M) 

Nabaia  kodimali 

Noa. 

/ 

(M)  means  male  speaking;  (F),  female  speaking. 

The  first  terms  in  these  lists  challenge  attention.  In  all  these  tribes 
there  are  two  kinds  of  connectious,  which  we  may  term  marriage*  One 
where  two  individuals  are  allotted  to  each  other  permanently,  often  in 
extreme  youth,  by  their  parents.  The  other  where  a  man  and  a  woman 
are  allotted  to  each  other  as  '^accessory  spouses,"  each  of  whom  may 
stand  in  the  same  relation  to  other  individuals  of  the  opposite  sex. 

The  exact  nature  of  this  second  kind  of  marriage  I  shall  now  consider; 
and  I  take  the  Dieri  instance  for  illustration.  The  relation  is  called 
Pirauru,*  and  the  various  Piraurus  are  allotted  to  each  other  by  the 
great  council  of  the  tribe  in  secret  session,  after  which  their  names  are 
formally  announced  to  the  assembled  people  on  the  evening  of  the  cere- 
mony of  circumcision,  during  which  there  is  for  a  time  a  general  license 
permitted  between  all  those  who  have  been  thus  allotted  to  each  other. 

The  following  precis  of  Mr.  Gason's  valuable  information  shows  the 
precise  nature  of  this  Pirauru  relation : 

1.  Each  Dieri  man,  or  woman,  is  the  Pirauru  of  some  other  Dieri 
woman,  or  man. 

2.  The  relation  of  Pirauni  may  exist  between  men  and  women  of  dif- 
ferent local  groups,  or  of  different  tribes. 

3.  The  relation  of  Pirauru  may  not  exist  between  a  person  and  those 
who  stand  to  him  or  her  in  any  one  of  the  following  relations :  Father, 
father's  brother,  father's  sister,  mother,  mother's  sister,  mother's  brother, 

*  The  only  deriyation  I  can  give  for  this  word  is  from  Pira=moon — also  nsed  for  the 
round  wooden  bowls  made  by  the  Dieri — and  tLrQ=circular.  The  great  counoils  of 
the  tribe  are  always  held  at  fuU  moon,  and  Piranra  may  possibly  be  taken  as  having 
leiation  to  the  time  when  these  couples  are  allotted  to  one  another.  I  however  offer 
tUs  explanation  with  some  diffidence. . 
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brothel's  child,  sister's  child,  brother,  sister,  or  any  of  those  irhom 
we  ourselves  call  ^^coosins,"  either  on  the  father's  or  on  the  mothei's 
side. 

4.  Nor  may  it  exist  between  persons  of  the  same  totem,  for  these  are 
regarded  as  brother  and  sister,  or  (the  Dieri  having  uterine  descent) 
mother  and  son,  as  the  case  may  be. 

5.  A  Dieri  man,  having  passed  through  the  Mfndraf  (peace)  ceremony, 
may  have  a  Pirauru  allotted  to  him.* 

6.  The  Piraurus  being  allotted  to  one  another  at  each  great  council 
previous  to  the  ceremony  of  circumcision,  a  man,  or  a  woman,  being 
already  Pirauru,  may  thus  acquire  a  new  Pirauru  relation  in  addition 
to  those  previously  acquired.  Hence  in  time  any  individual  may  come 
to  have  several  Pirauru. 

7.  Seniority  in  the  man  regulates  the  temporary  right  to  any  given 
Pirauru.  Thus,  supposing  an  older  man  and  a  younger  to  be  in  camp 
together,  and  that  the  latter  had  with  him  a  Pirauru,  the  former,  being 
alone,  the  older  man  could  lawfully  claim  the  woman,  if  she  were  Pir- 
auru to  him  also. 

As  the  Piraurus  cannot  be  of  the  same  class  name  we  have  here  a 
number  of  men  belonging  to  one  class  married  collectively  to  a  number 
of  women  of  the  other  class.  Thus  a  number  of  A  men  (see  Table  I) 
are  the  Piraurus  of  a  number  of  B  women  and  vice  versa  ;  and  this  is 
clearly  a  form  of  group  marriage,  which,  when  the  two  classes  meet  at 
the  tribal  ceremonies,  becomes  what  may  be  called  regulated  commaDal 
intercourse  between  the  sexes.  At  other  times,  when  the  community 
is  scattered  over  the  tribal  country,  a  man  may  be  found  having  with 
him  at  one  time  one  or  more  Pirauru,  and  at  another  time  other  women 
who  stand  in  this  relation  to  him ;  or  a  woman  may  be  found  living 
with  several  men  who  are  Pirauru  to  her.  To  those  unacquainted  with 
the  custom  this  presents  the  aspect  of  lawless  license,  or  of  polygamy, 
or  of  polyandry,  but  it  is  in  fact  group  marriagct 

The  terms  Dilpa  mall  I  and  Pirauru  signify  the  same  relation,  the  one 
among  the  Kunandaburi  and  the  other  among  the  Dieri.  They  are  the 
terms  of  relation  between  two  groups,  and  these  two  groups  in  the 
widest  sense  are  the  class  divisions  A  and  B  (Table  I).    Here,  then,  in  a 

*  Before  boiiig  fully  admitted  into  membership  in  the  community  a  youth  must  pan 
through  the  following  ceremonies :  1.  Chirinchiri— knocking  out  two  front  teeth.  3. 
Knrawall  wonkana — circumcision  of  boys.  3.  Wilyaru — anointing  with  the  blood  of 
an  old  man.  4.  Mlndari — the  peace  ceremony,  when  the  entire  community  aaaem- 
bles. 

There  is  also  an  additional  rite  to  which  only  certain  iadiyidnals,  selected  by  the 
old  men,  are  subjected.    This  is  £6/pl,  the  slitting  of  the  urethra. 

tThe  Pirauru  custom  clearly  accounts  for  the  so-called  polyandry  of  the  Naiifti 
(See  Mr.  J.  F.  McLennan's  Studies  in  Ancient  History,  p.  148.) 

I  The  term  Dilpa  mall  I  cannot  explain.  I  am  told  that  the  word  kodinuJi  meaof 
**  nothing/'  in  the  sense  of  negation  of  something  of  which  Nubaia  is  the  expievioa. 
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modified  form,  and  in  actual  existence,  is  wliat  I  have  elsewhere  called 
the  Divided  Commune.* 

Besides  this  form  of  group  marriage  there  is  also  individual  marriage 
in  the  tribes.  This  is  the  Noa  relation,  the  features  of  which  can  be 
thus  summarized. 

1.  The  relation  of  Noa  can  only  exist  between  a  man  and  a  woman  of 
different  class  names^and  totems,  who,  moreover,  are  not  within  certain 
prohibited  degrees  of  relationship  to  each  other. 

2.  A  woman  becomes  the  Noa  of  a  man  most  frequently  by  being  be- 
trothed to  him  when  she  is  a  mere  infant,  he  being  perhaps  a  young 
man.  In  certain  cases  she  is  given  by  direction  of  the  great  council  as 
a  reward  for  some  meritorious  act  on  his  part. 

3.  A  man  may  be  Noa  to  two  or  more  women,  but  a  woman  cannot  be 
Noa  to  more  than  one  man. 

4.  But  a  woman  who  is  Noa  to  one  man  may  also  be  Pirauru  to 
several  other  men. 

5.  The  right  of  the  Noa  overrides  that  of  the  Pirauru.  Thus  a  man 
cannot  claim  a  woman  who  is  Pirauru  to  him  when  her  Noa  is  present 
in  the  camp,  excepting  by  his  consent.  It  is  not  often,  however,  that  the 
male  Noa  refuses  to  accommodate  the  Pirauru  temporarily,  for  he  is 
liable  to  have  a  refusal  retorted  upon  himself.  But  he  will  more  freely 
lend  his  Pirauru  than  his  Noa.  Such  cases,  however,  are  the  frequent 
causes  of  jealousies  and  fights. 

6.  When  a  man  is  sent  on  a  mission  to  another  tribe  he  never  takes 
his  Noa  with  him.  It  is  understood  that,  on  such  occasions  the  female 
companions  of  these  '^  ambassadors  "  are  to  be  perfectly  complaisant  to 
all  the  men  of  the  visited  tribe  who  do  not  stand  to  them  within  the 
prohibited  degrees ;  and  it  is  held  that  for  this  purpose  a  man's  Pirauru 
is  better  fitted  than  his  Noa.  Tet  this  Pirauru  is  of  course  the  Noa  of 
some  man  who  remains  at  home. 

7.  The  relationship  of  Noa  may  exist  between,  individuals  of  any  of  the 
allied  tribes,  always  provided  that  there  is  no  obstacle  of  class  or  other 
prohibition.  Such  arrangements  between  indiyiduals  of  different  tribes 
are  often,  perhaps  most  frequently,  brought  about  by  the  great  council, 
as  tribal  alliances,  and  are  the  subject  of  much  diplomatic  negotiation. 

The  Noa  of  the  Dieri  is  the  same  as  the  Nubaia  of  the  Kunandaburi. 
But  the  marital  group  of  the  latter  has  a  most  archaic  simplicity,  show- 
ing a  group  relationship  even  more  extended  in  theory  than  that  which 

*See  Kamilaroi  and  Kumai,  paasira.  I  may  take  this  opportunity  of  saying  that  I 
donbt  whether,  even  under  an  '^  Undivided  Commune  "  there  could  have  been  anything 
more  than  a  limited  promiscuity,  excepting  when  the  whole  community  occasionally 
reunited.  The  general  conditions  of  savage  life  on  the  Australian  continent  would  not 
permit  an  entire  undivided  commune  to  remain  united  for  any  length  of  time  in  the 
aame  locality.  The  Dieri  practice  may  show  us,  in  a  modified  form,  what  might  take 
place.  The  common  Pirauru  right  exists,  but  it  cannot  be  fully  exercised  excepting 
when  the  whole  tribe  assembles.  Then,  and  then  only,  does  the  Pirauru  group  of  A 
men  (or  the  Pirauru  group  of  B  men),  with  its  female  Pirauru,  temporarily  resemble 
what  one  might  suppose  an  uiulixlded  commune  to  be. 
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the  Pirauru  of  the  Dieri  gives  in  actual  practice.  This,  however,  is  in 
accord  with  the  general  customs  of  the  Kunandaburi,  who  are  the  least 
advanced  of  all  the  tribes  known  to  me.  While,  with  the  Dieri,  the 
sexual  intercourse  of  persons  who,  according  to  their  notions,  are  too 
nearly  related  is  forbidden  under  all  circumstances  by  a  death  penalty ; 
with  the  Kunandaburi,  there  is,  according  to  M(.  O'Donnell,  no  sach 
restriction  on  the  occasion  of  the  marriage  of  a  betroth'ed  girl.  This 
gentleman  also  says  that,  though  it  is  considered  improper  that  there 
should  be  intercourse  between  women  and  their  husbands'  own  brothers, 
or  between  men  and  their  wives'  actual  sisters,  such  intercourse  con- 
stantly takes  place  with  little  more  than  a  mere  pretense  of  concealment.* 
The  Dieri  would  regard  this  as  abominable— at  least,  if  the  Noa  were 
present  in  the  camp — ^and  yet  the  third,  fourth,  seventh,  and  eighth  re- 
lationship terms  (Table  II)  show  that,  in  all  probability,  it  was  once 
their  practice,  as  it  still  is,  in  at  least  one  of  the  tribes  composing  the 
group  to  which  they  belong. 

In  tribes  such  as  those  with  which  I  have  been  dealing,  the  terms  of 
relationship  fit  in  more  or  less  completely  with  the  actual  group  relations 
of  the  class  divisions  and  their  members.  The  inference  to  be  drawn 
theoretically  from  an  inspection  of  the  terms  is  that  a  group  of  tribal 
brothers  have  their  wives  in  common,  and  that  a  group  of  tribal  sisters 
have  their  husbands  in  common.  When  this  is  compared  with  theactnal 
custom  now  prevalent  among  the  tribes  inhabiting  the  Barcoo  delta, 
it  is  found,  as  I  have  already  stated,  that  the  contomporarv  generationt 
of  each  class  division  is  composed  of  '* brothers  and  sisters";  that  the 
men  of  one  class,  who  are  thus  *^  brothers  "  to  one  another,  marry  the 
women  of  the  other  class,  who  are  thus  "sisters"  to  one  another;  that 
at  all  times  there  is  between  the  intermarrying  groups  a  modified  com- 
munal right,  which  becomes  general  among  those  who  have  been  allotted 
to  each  other  as  Pirauru ;  and  that  the  marital  rights,  which  are  in- 
herited in  common  under  the  laws  of  the  social  organization,  are  con- 
trolled and  restricted  by  the  local  organization  through  the  great  coun- 
cil of  the  tribe. 

It  now  remains  to  be  seen  how  far  these  conclusions  are  borne  out  by 
an  examination  of  tribes  in  other  parts  of  the  Australian  continent. 

Of  all  the  tribes  which  I  have  hitherto  met  with  the  leaat  advanced 
socially  (that  is,  as  to  their  social  organization)  are  those  of  Central 

*Mr.  FiBon  tells  me  that  this  was  the  case  in  some,  at  least,  of  the  Fijian  tribes. 
And,  after  this  memoir  was  completed,  information  reached  me  from  Mr.  S.  Gason 
that  ''the  law  allows  intercourse''  between  the^e  parties,  bat  only  in  the  absence  of 
the  Noa. 

tThe  word  ''generation''  is  of  uncertain  meaning,  and  its  use  may  be  misleading. 
I  do  not  use  it  as  implying  a  line  of  ascendants  and  descendants.  Nor  do  I  use  it  in 
the  common  acceptation  as  "  the  present  generation,"  which  includes  all  those  nov 
liying,  as  distinguished  from  those  who  are  gone,  and  from  those  who  are  yet  to  oomei 
Perhaps  the  best  among  several  unsatisfactory  definitions  which  suggest  themselTes 
is  that  I  mean  by  it  "  all  those  on  the  same  level  in  a  generation."  Thus,  all  the 
young  people  who  are  marriageable  would  be  on  the  same  level  in  the  generation  to 
which  1  hey  belong. 
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Australia;  the  most  advanced  are  those  which  are  found  along  the 
soatheastem  coast-line.  These  can  be  taken  as  the  two  extremes  of  a 
series  in  which  all  the  tribes  I  have  examined  can  be  arranged  accord- 
ing to  their  social  status.  I  am  not  prepared  to  show  all  the  causes 
which  have  advanced  the  coast  tribes  far  beyond  those  in  the  center  of 
the  continent,  but  this  much  may  be  ventured  upon,  that  the  social 
advance  appears  to  be  connected  with  a  more  favored  climate,  and  the 
greater  abundance  and  regularity  of  food-supply  consequent  thereupon. 

The  tribes  which  I  have  already  described  have  a  marked  social  organi- 
zation with  uterine  descent.  In  the  tribes  with  which  I  am  about  to 
deal  the  social  organization  has  been  profoundly  modified,  and  in  some 
cases  even  extinguished  all  but  the  faintest  traces;  while,  in  an  equal 
degree,  the  local  organization  has  gained  strength,  and  taken  to  itself 
all  the  powers  which  the  social  organization  formerly  possessed.  For 
comparison,  I  take  the  Kurnai  and  the  Coast  Murring  tribes,  which 
stand  near  the  end  of  the  series,  at  whose  other  extremity  are  the  Dieri 
and  Kunandabnri. 

The  Kumia  ti-ibe  inhabit  Gippsland  and  the  Coast  Murring  the  coun- 
try extending  from  the  confines  of  Qippsland  along  the  southeastern 
coast  towards  Sydney.  For  the  purposes  of  this  memoir  the  Shoalhaven 
Biver  may  be  taken  a«  their  approximate  limit  in  that  direction.  The 
two  tribes  touch  at  Mallagoota  Inlet,  where  their  extreme  local  sections 
intermarry.* 

The  Kurnai  tribe  is  divided  into  five  large  clans,t  which  again  are 
divided  into  local  subdivisions,  until  the  smallest  group  consists  of  only 
a  few  membei*s.  Of  class  divisions  the  Kurnai  have  none,  and  the  only 
remaining  traces  of  totems  are  two  birds,  the  name  of  one  of  which  is 
borne  by  all  the  males  and  that  of  the  other  by  all  the  females  of  the 
tribe.  Traces  of  the  two  great  class  divisions  of  the  stock  from  which 
the  Kurnai  are  probably  derived — the  classes  Eaglehawk  (Bunjil)  and 
Crow  (Waa,  or  Ngartigal) — are  found  in  the  application  of  Bunjil  to  all 
the  old  men  of  the  tribe,  and  in  the  extreme  reverence  felt  for  the 
crow.  The  Kurnai  believe  that  it  can  talk  their  language,  and  that  it 
is  in  the  habit  of  warning  them  of  approaching  danger.  In  this  tribe 
the  class  organization,  so  far  as  it  affects  marriage,  is  extinct.  The 
local  organization,  however,  has  stepped  into  the  place  thus  left  vacant. 
It  has  assumed  authority  over  marriage,  and  it  regards  all  those  who 
were  born  in  the  same  locality  as  necessarily  so  near  in  blood  as  to  be 
forbidden  to  each  other  in  marriage.  A  man  therefore  is  compelled  by 
this  rule  to  seek  a  wife  in  some  more  distant  part  of  the  tribal  territory, 
and  from  certain  local  groups,  to  the  exclusion  of  others.  Moreover, 
in  this  tribe  the  remarkable  custom  of  marriage  by  elopement  has  be- 
come developed  to  such  an  extent  that  only  under  exceptional  circum- 
stances can  a  man  obtain  a  wife  in  any  other  manner. 

-*  _  -    -      —   —  - 

*  For  further  details  as  to  the  remarkable  orgaDizatiou  and  customs  of  this  tribe, 
see  ''Kamilaroi-and  Kurnai,"  Robertson,  Melbourne. 

1 1  use  the  word  "clan  "  advisedly  here,  becaus«)  this  tribe  has  agnatic  deac^nt^    TVsb 
term  ''horde"  I  use  for  local  divisions  of  tribes  ha.v\ug  wteriii^  (V.«si^ii\>. 
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In  this  tribe  marriage  is  individual,  as  in  the  Noa  practice  of  the 
Dieri ;  but  men  are  never  known  to  lend  their  wives  to  others,*  nor 
does  anything  like  the  Pirauru  custom  obtain.  Nevertheless,  there  are 
certain  occasions  when  a  practice  arises  similar  to  that  of  the  Dieri,  bat 
under  the  restrictions  placed  on  the  union  of  the  sexes  by  locality  and 
not  by  class.  In  the  case  of  marriage  by  elopement,  the  woman  be- 
comes for  one  day,  under  the  jus  primas  noctiSj\  the  common  property 
of  the  bridegroom's  '*  comrades."  The  faithless  wife  also  becomes  the 
common  property  of  the  men  who  pursue  her,  until  she  is  taken  from 
them  by  her  husband  or  her  brothers.  On  occasions  such  as  the  ap- 
pearance of  the  Aurora  Australis,  the  supposed  impending  danger  to 
the  tribe  is  believed  to  be  averted  by  a  temporary  exchange  of  wives 
by  order  of  the  old  men. 

The  coast  Murring  consists  of  several  tribes,  or  rather,  large  clans^ 
which  have  local  names,  but  to  which  collectively  the  name  of  Murring 
(=men)  is  applied.  These  clans  are  again  divided  and  subdivided  down 
to  the  smallest  groups  of  a  few  individuals,  each  under  the  direction  of 
its  oldest  man.  The  large  groups  are  governed  by  old  men,  who  com- 
bine the  attributes  of  age  and  of  powerful  "magic,"  and  the  oldest  and 
most  powerful  wizard  is  the  master  (Biamban)  of  them  aU.| 

In  the  Murring  tribes  the  class  system  is  not  completely  extinct. 
There  are  not  the  two  primary  classes,  but  there  are  numerous  totems. 
These  descend,  not  from  mother  to  chUd,  as  in  tribes  having  uterine 
descent,  but  from  father  to  child,  and  in  some  localities  they  are  borne 
in  duplicate.  They  are  scarcely  regarded  as  names,  but  still  they  have 
a  power  over  marriage,  for  no  man  may  marry  a  woman  of  his  own 
budjan  (totem).  The  principal  control  over  marriage  is,  however,  in 
the  local  organization;  for  the  rule  is  very  strict  that  no  man  may 
marry  in  his  own  locality.  He  must  obtain  a  wife  from  certain  fixed 
localities  at  a  distance  from  his  own.  In  these  tribes  wives  are  ob- 
tained by  the  exchange  of  sisters — own  or  tribal — under  the  arrange- 
ment of  the  respective  fathers.  The  only  occurrence  of  any  of  the 
primitive  forms  of  license  with  which  I  am  acquainted,  is  when  a 
visitor  from  a  distance  is  provided  with  a  temporary  wife  by  the  hosts. 
Also,  in  cases  of  elopement,  when  the  woman  is  captured,  she  becomes 
for  a  time  the  common  property  of  her  pursuers.  With  these  excep- 
tions, marriage  seems  to  be  strictly  individual. 

I  now' give,  in  a  tabulated  form,  the  terms  applicable  to  the  marital 
groap  as  used  by  the  two  tribes  under  consideration,  for  comparison 
with  the  Dieri  and  Kunandaburi  terms  given  in  Table  11. 

*  This  applies,  of  conrse,  to  purely  native  castom  as  it  prevailed  before  the  incom- 
log  of  the  white  men.  The  mere  immorality  resulting  from  the  contact  of  the  two 
races  is  not  taken  into  account. 

t "  Comrades''  (Brogan.)  See  a  paper  on  the  Knrnai  Jeraeil,  communicated  by  me 
to  the  Anthropological  Institut'C  of  Great  Britain. 

I  This  ^'master"  must  not  hfi  taken  as  the  equivalent  of  the  '*  hereditary  chief," 
found  in  more  advanced  tribes,  such  as  the  Fijians,  dkc. 
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Table  IIL* 


SngUah. 


1.  AeeeMory hnabaiid.. 

2.  HnBband 

8.  HoalMind's  brother. . . 

4.  Sister's  hasband  (F). 

5.  AcceMory  wife 

«.  Wife 

7.  Wife's  sister 

8.  Brotlier's  wife  (M).. 


KnmsL 


Br» 
Bra 
Bra. 


Maian 
Maisn 
Haian 


Marring. 


TanamS. 

NiUandttrL 

N^jsndari. 

Tanama. 

NalandnrL 

Nsjandori. 


(F)  means  femide  si>eakiDg;  (M)  male  speaking. 

*  The  Kamai  terms  are  one  of  the  two  dialects  spoken  by  that  tribe.  It  is  called  Mllkthang^ 
Mok  =  true,  superior,  eminent ;  Thang  =  speech.  Makthuig  therefore  is  the  language  par  excellence. 
The  Murring  terms  are  in  the  language  called  Tharawal,  which  is  spoken  by  the  coast  Mnrring  tribea* 
acljoining  the  KomaL  It  is  nnintelligible  to  the  Kamai,  as  their  speech  also  is  to  the  Marring ;  and 
yet  the  border  clans  of  the  one  tribe  intermarry  with  those  of  the  other.  Here  we  find  an  easy  ex- 
planation of  the  fact  that  among  savages  husband  and  wife  sometimes  speak  different  languages. 

An  examination  of  these  terms  shows,  in  those  of  the  ICrnai,  an  ar* 
chaic  simplicity  which  I  can  only  account  for  on  the  supposition  that 
they  owe  their  preservation  to  the  extreme  isolation  of  the  tribe,  arising 
from  the  geographical  features  of  their  country,  which  render  it  extremely 
difficult  of  access.  No  distinction  is  drawn  between  the  husband,  his 
brother,  and  the  wife's  sister's  husband.  These  terms  do  not  fit  the  ex- 
isting relations  as  marked  by  individual  marriage,  the  exclusive  right 
of  the  husband  to  his  wife,  the  absence  of  the  Piaruru  practice,  and  the 
male  line  of  descent.  But  they  more  clearly  accord  with  the  relations 
which  arise  on  exceptional  occasions  such  as  those  I  have  mentioned. 
The  custom  on  these  occasions  is  analagous  to  that  of  the  Pirauru,  and 
to  this  practice  the  relationship  terms  of  the  Kurnai  apply,  and  indicate 
a  possibility  of  its  former  prevalence  as  a  custom. 
'  In  the  Murring  terms  a  distinction  appears  between  the  second  and 
the  third  and  fourth,  as  well  as  between  the  sixth  and  the  seventh  and 
eighth,  indicative  of  individual  marriage. 

v.— THE  PARENTAL  AND  FELtAL  GBOXTPS. 

I  now  return  to  the  Dieri  and  Kunandaburi  tribes  for  illustrations  of 
these  groups,  which  I  take  together  as  follows : 

Tablb  rv. 


English. 


1.  Mother's  Piranm 

3.  Father 

8.  Father's  brother 

4.  Mother's  sister's  hnsband. .. 
5b  Father's  Piranm 

6.  Mother 

7.  Mother's  sister 

8.  Father's  brother's  wife 

9.  8onofPiranra(M) 

10.  SonofNoa(M) 

11.  Brother's  son  (M) 

12.  Wife's  sister's  son  (M) 

13.  Son  of  Piranm  (F) 

14.  8on(F) 

15.  Sister's  son  (F) 

16.  Hnsbaod's  brother's  son  (F). 


KuumdabnrL 


nmina. 
kanali. 


amnndi 


karaga. 


woma 
woma 


DierL 


apiri 

apiri,  or  apini.t 

apiri  waka. 

apiri  waka. 

andri  waka. 

andri  wandrinL 

andri  waka. 

andri  waka. 

atamara  waka. 

atamnra,  or  atamnrini. 

atamnra  waka. 

atamura  waka. 

ataniwaka. 

atani. 

ataniwaka. 

adada. 


(M)  means  male  speaking;  (F)  female  speaking. 

*  Waka^Uttle. 

t  Apini,  acooiding  to  Mr.  Gason,  means  "  my  fkther  "  as  "  signifying  a  relation  without  doabt.'*  It 
is  eTidently  an  abbieyiation  of  apiri  s  father,  and  ani  ss  L  A  little  difbrenoe  exists  between  Mr*. 
Oason's  method  of  spelling  the  natiye  words  fmd  my  own.  I  have  followed  as  nearly  as  possible  the  pro* 
nanciation  which  I  remember  to  have  heard  from  the  natives  themselyes  when  I  wa%in  their  conntry. 


812  PAPERS  RELATING  TO  ANTHROPOLOGY. 

I  regret  that  the  Kunandaburi  list  is  so  meager,  but  nnfortanately  my 
source  of  information  ran  dry  before  my  inquiries  could  be  completed. 
There  are,  however,  enough  taken  together  with  the  previously  given 
marital  relations,  to  suggest  a  similarity  to  those  of  the  Dieri.  The 
third  term,  if  further  inquiry  shows  it  to  be  correct,  is  a  deviation. 

The  custom  of  Pirauru  must  necessarily  produce  doubt  as  to  the  pa- 
ternity of  children.  A  Dieri  woman  rarely  admits  tliat  any  particular 
man  is  the  father  of  her  child.*  I  have  shown  that  it  is  the  ^roup  of  A 
men  who  cohabit  with  the  group  of  B  women  (Table  I)  and  vice  vergOj 
and  that  the  whole  group  of  women  to  which  the  mother  of  any  given 
child  belongs  are  also  regarded  as  its  mothers.  But  a  distinction  is 
drawn  between  the  mother's  Pirauru  and  herKoa.  With  the  latter  she 
habitually  cohabits.  She  was  specially  given  to  him  by  her  father,  or 
by  order  of  the  great  council.  Hence  he  claims  the  right  to  dispose  of 
her  daughter  in  marriage,  and  her  children  call  him  Apiri=father,  or 
Apini=father-tome,  while  they  call  her  Pirauru  Apiri  waka,  that  is  to 
say,  "  little  father.''  Here  we  can  see  the  commencement  of  individual 
marriage,  and  of  the  more  precise  notions  of  descent  which  follow  it. 

The  man's  Piraurus  are  called  the  mothers  of  all  the  children  of  his 
I^oa;  that  is,  of  all  the  children  of  the  woman  with  whom  he  habituallj 
cohabits.  But  they  are  the  andri  waka,  that  is  to  say,  the  ^<  little 
mother  "  of  those  children,  while  each  child's  own  mother  is  its  andrisi 
mother,  or  andrini=my  mother. 

Hence  a  man  is  the  '^  own  "  father  of  all  the  children  of  his  Koa,  bat 
the  <<  little  father  "  of  the  children  of  his  Piraurus.  It  follows  that  if 
every  woman  is  Noa,  every  child  must  have  some  Apini,  i.  e.,  some ''  par- 
ticular father,"  and  pairia  potestas  can  begin. 

Given  the  cohabitation  of  a  group  of  A  men  with  a  group  of  B  women, 
as  I  have  shown  it  to  exist,  the  men  being  "  own  "  or  "  tribal  brothers,'' 
it  follows  naturally  that  each  one  is  the  father  in  common  of  all  the  children. 
This  we  see  expressed  in  the  classiflcatory  terms  tabulated  by  me  (Table 
IV).  The  '< father's  sister's  husband"  is  not  included  in  this  group  of 
fathers.  He  is  kaka,  not  apiri.  The  reason  of  this  will  appear  from  the 
following  diagram.t 

(M)  A^  (M)  A  (F)  A 

^)W  (F)"B  (M)  B 


B  child 
The  diagram  shows  wh][  the  father,  father's  brother,  and  moth^s 

*  Informant,  Mr.  S.  Gason. 

t  Explanation  of  diagram. — A  and  B  are  the  two  intermarrying  groupe.  (H)  A  aad 
<M)  A'  are  brothers,  (F)  A  is  their  sister.  (F)  B  and  (F)  B'  aro  the  wives  of  (M)  A 
«nd  (M)  A'.  {W)  B  it  t\^«  \i\XAb«^ud  of  (JP)  A.  B  is  the  chUd  of  (M)  A  and  (F)  a 
(If)  =  male;  (r)=ifema\e. 


AUSTRALIAN    GkOUP    RELATIONS. 


813 


Bister's  bnsband  are  all  '*•  apiii,"'  for  they  are  of  the  same  group,  (M)  A, 
which  is  Firaura  to  group  (M)  B.  The  mother's  brother  and  the  father's 
sister's  husband — who  are  the  same  group  individual — are  both  Kaka, 
and  form  part  of  another  marital  group,  (M)  B. 

I  have  said  that  in  spite  of  the  Pirauru  system,  and  the  consequent 
uncertainty  as  to  actual  paternity,  there  is,  nevertheless,  a  tendency  to 
attribute  the  paternity  to  the  man  who  habitually  cohabits  with  the 
mother  of  the  child ;  that  is  to  say,  who  is  to  her  in  the  relation  of  Noa, 
which,  indeed,  is  inchoate  individual  marriage.  He  is  the  ^'  father  "  of 
the  child,  while  the  mother's  accessory  husband  is  only  the  '^  little  father." 
Morever,  he  claims  the  right  to  dispose  of  the  daughter  of  his  ^oa  in 
marriage,  though  she  may  be  de  facto  the  child  of  any  one  of  her  mother's 
Pir<«urus. 

This  rests  upon  a  belief  which  is  not  peculiar  to  the  Dieri.  I  have 
found  it  in  every  Australian  tribe,  without  exception,  with  which  I  have 
acquaintance.  This  belief  is  tliat  the  child  is  derived  from  the  male 
parent  only,  and  that  the  mother  is  no  more  than  its  nurse.  As  a  black 
fellow  once  put  it  to  me,  '^  The  man  gives  the  child  to  a  woman  to  take 
care  of  for  him,  and  he  can  do  whatever  he  likes  with  his  own  ch'ild." 
This  is  so  wondeirfully  like  Apollo's  well-known  dictum  in  the  Eumeni- 
des  as  to  be  positively  startling  when  heard  from  the  lips  of  an  Austral- 
ian black ;  but  the  foregoing  is  not  the  only  instance  within  my  knowl- 
edge in  which  the  belief  has  been  expressed  by  the  aborigines.  The 
subject  well  merits  full  discussion,  but,  as  it  involves  the  important  ques- 
tion of  the  change  of  descent  from  the  female  line  to  that  through  males, 
I  defer  its  further  consideration  to  the  penultimate  section  of  this 
memoir. 

I  now  offer  for  comparison  with  the  parental  and  filial  terms  of  re- 
lationship among  the  Dieri  and  Kunandaburi,  those  of  tribes  who  are 
socially  more  advanced. 

Table  V. 


BoffUflh. 


1.  Father ^. 

2.  Father's  brother 

S.  Mother't  aiater'B  hnshaBd 

4.  Mother 

5.  Mother's  sister 

8.  Father's  brother's  wife... 

7.  Son(M) 

8.  Brtyther's  son  (M) 

9.  Wife's  sister's  son 

10.  Son(F) 

11.  Sister's  son  (F)..: 

12.  HasbAnd's  brother's  son  . 


KaxnaL 


mnngan 
nrnngan 
mnngan 
ynkan .. 
ynkan . 
vnkAn .. 

lit ;;!!!! 
lit 

ut 

lit 

ut 


Moning. 


banga 

na^nng 

kanang 

minga 

minnng 

minnng 

wurun 

wuron 

wnron 

wnmn 

wnmn 

wnmn 


(If)  means  male  speaking ;  (F)  means  female  speaking. 

I  have  found  the  study  of  the  development  of  the  terms  of  relation- 
ship used  by  the  Australian  aborigines  to  be  one  of  extreme  difficulty^ 
When  arranged  in  groups,  as  I  have  arranged  tYi^m,  \aii<^  Xftsroi^  ^1  ^\^ 
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group  do  not  logically  follow  out  those  of  the  antecedent  group,  as  do 
the  terms  used  by  savage  and  barbaric  tribes  in  other  parts  of  tiie 
world  collected  and  arranged  by  Dr.  Morgan  in  his  magnificent  work 
on  systems  of  consanguinity  and  affinity.  For  instance,  it  is  rare  to 
find  that  the  terms  of  the  filial  group  follow  logically  those  of  the  pa- 
rental group.  As  a  general  rule,  the  latter  has  departed  farthest  ftom 
simplicity.  The  Murring  list  is  a  case  in  point.  (See  table.)  Kor  have 
I  found  that  the  actual  social  status  of  any  Australian  tribe  in  the 
present  day  can  be  inferred  from  an  examination  of  the  terms  of  rela- 
tionship alone.  In  all  cases  it  is  evident  that  the  actual  status  of  the 
tribe  is  in  advance  of  the  status  theoretically  deducible  from  the  tennB 
•of  relationship.  This  is  significant  and  points  to  social  development 
The  most  extreme  case  within  my  knowledge  is  that  of  the  Kumai; 
and  I  have  selected  it  partly  for  this  reason,  and  partly  because  I  am 
better  acquainted  with  the  customs  of  this  tribe  than  with  those  of  any 
other.  It  is  a  good  example  of  the  preservation  of  an  archaic  type 
under  changed  conditions. 

In  the  Kurnai  terms  we  have  precisely  the  analogues  of  the  Dieri; 
but,  as  I  have  already  pointed  out,  the  Kurnai  have  no  Piranru  prac- 
tice, and  indeed  would  look  upon  such  a  custom  with  horror.  Never- 
theless, as  I  have  said,  they  did  on  occasions  permit  a  license  which  to 
my  mind  strongly  points  to  its  former  existence  with  them  as  a  custom. 
Moreover,  the  terms  given  for  the  parental  group  point  to  such  a  form 
of  group  marriage,  and  those  for  the  filial  group  strengthen  this  infer- 
once. 

The  Murring,  in  their  tribal  organization,  their  individual  marriage 
with  a  strong  obligation  of  fidelity  on  the  part  of  the  wife,  and  their 
agnatic  descent,  much  resemble  the  Kurnai ;  in  fact,  both  these  tribes 
may  be  said  to  stand  nearly  upon  the  same  social  level,  but  the  for- 
mer has  relationship  terms  considerably  more  differentiated  than  those 
of  the  latter.  Tet  in  these  the  filial  group  still  retains  the  extreme 
simplicity  found  in  the  relations  of  tribes  who  have  group  marriage 
fitill  actually  existing,  the  only  difference  being  that  the  Murring  terms 
for  "  fathei^s  brother "  and  "  mother's  sister's  husband''  are  differen- 
tiated from  that  for  ^'  father,"  as  also  are  the  terms  for  ^^  mother's  sister" 
and  " father's  brother's  wife"  from  that  for  "  mother." 

In  both  the  Kurnai  and  the  Murring  tribes,  however,  there  is  a  dis- 
tinction made  between  the  terms  of  the  parental  group  which  is  worth 
noting  as  indicating  severally  two  processes  of  differentiation.  While 
the  Murring  have  separate  terms  to  distinguish  the  father,  the  father's 
brother,  and  the  mother's  sister's  husband,  who,  under  the  Piraurn  prac- 
tice of  the  Dieri,  may  all  be  married  in  the  group  to  the  same  woman, 
the  Kurnai  make  no  distinction  between  these  terms  excepting  by  add- 
ing the  word  **brebba"  to  the  term  implying  paternity.  The  "own 
father"  is  Mungan,  while  the  father's  brother  and  the  mother's  sister's 
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linsbEDd  are  Brebba  muDgan ;  that  is  to  say,  ^^the  otber  father.^  This 
distinction,  however,  is  rarely  used  in  ordinary  parlance,  though  it 
comes  out  when  particular  inquiry  is  made  as  to  the  relationship. 

VI. — THE  FRATERNAL  RELATIONS. 

The  class  divisions,  viewed  in  their  Pirauru  relation,  produce  two 
marital  groups,  and,  as  a  necessary  consequence,  they  also  produce  pa- 
rental and  filial  groups.  The  Pirauru  relation  also  creates,  as  a  matter 
of  course,  a  group  relation  between  the  children  of  the  Piraurus.  It 
ought  to  be  found,  and  it  is  found,  that  the  children  of  the  Pirauru 
group  recognize  one  another  as  brothers  and  sisters.  Moreover,  ail  the 
children  of  any  given  Noa  are  brothers  and  sisters  of  the  Pirauru  group 
to  which  that  Noa  belongs.  But  when,  in  any.particular  part  of  that 
group,  a  man  habitually  cohabits  with  his  Noa  and  with  a  Pirauru,  and 
the  children  of  the  two  women  are  brought  up  together,  Mr.  Gason  tells 
me  that  there  is  a  recognition  in  this  family  of  a  superiority  in  the  chil- 
dren of  the. former  over  those  of  the  latter.  This  fact  is  of  the  very 
greatest  importance,  for  it  brings  us  to  the  dawning  of  birthright. 

The  fraternal  group,  as  shown  in  the  class  divisions,  embraces  all 
those  on  the  same  level  in  a  generation  who  are  of  the  same  class  name, 
but  more  especially  all  those  who  are  of  the  same  totem,  which  is 
nearer  to  the  individual  than  is  the  class.  The  ^'totems-men"  succor 
one  another  as  a  matter  pf  course  in  all  tribes  in  which,  as  in  the  Dieri, 
the  social  organization  is  vigorous.  Where,  however,  it  has  been  super- 
seded by  the  social  organization,  as  among  the  Kurnai,  it  is  the  mem- 
bers of  the  local  group  who  aid  each  other,  and  this  bond  is  streugth- 
€ned  by  the  far-reaching  relationships  in  this  tribe,  ^uch,  for  instance, 
as  that  of  <<  brother"  In  all  these  cases  the  individual  recognizes  and 
carries  out  the  obligation  laid  upon  him  by  the  group  of  which  he  is  a 
member. 

As  it  seems  to  me,  the  division  of  the  community  into  two  primary 
classes  and  lesser  divisions  has  evidently  been  brought  about  with  in- 
tention* to  prevent  those  connections  between  brother  and  sister,  and 
other  near  relations,  which  are  looked  upon  by  the  blacks  with  the  ut- 
most abhorrence.  The  prohibition  extends  beyond  the  children  of  the 
same  parents,  and  prevents  the  union  of  those  who  are  of  the  same 
olass  name  or  totem.  The  group  relations  which,  as  I  have  shown, 
49pring  naturally  out  of  the  class  divisions  and  their  laws,  also  forbid 
the  marriage  of  all  who  are  within  the  fraternal  relations.  But  in  the 
less  advanced  tribes  I  have  met  with  an  instance  where  the  prohibition 
as  not  a  perpetual  injunction  never,  under  any  circumstances,  to  be 
l>roken.    In  the  Kunandaburi  tribe  the  prohibition  is  relaxed  on  the 

*  This  is  opposed  to  the  commonly-received  notion  that  the  lower  sayages  are  men- 
4ft11y  incapable  of  perceiving  and  dealing  with  such  qnestioa^.    B\i\>\X\!bl«A\»S&\)^ 
yond  dispute  that  they  do  perceive  them,  and  discnsa  th^m  itM^^  wiioti^XdDkSSifiM^^^ 
tbe  women  taking  an  active  part  in  the  discuaslon. 
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occasion  of  a  girl's  marriage,  when,  according  to  Mr.  O'Donnell,  her 
favors  may  be  shared  *'  by  all  the  males  present  in  the  camp  without  re- 
gard to  relationship."  In  the  Dieri  tribe,  however,  the  prohibition,  as 
regards  intercourse  between  those  who  are  within  the  fraternal  rela- 
tions, is  never  relaxed.  No  greater  offense  can  be  offered  to  a  Dieri 
man  or  woman  than  to  call  him  or  her  '<  Buyulu  p4rchana,"  which  means, 
according  to  Mr.  Gason,  "  nearest  relatives,"  or,  in  its  understood  sense, 
'*  incestuous  intercourse  between  near  relatives."  Among  such  are  all 
those  who  stand  in  the  fraternal  group  relation  to  one  another.*  That 
this  group  relation  is  a  real  one  to  the  Dieri  is  proved  by  the  fact  that 
such  an  offense  is  punished  by  the  great  council  of  the  tribe  with  deatb. 

In  the  more  advanced  tribes,  where  the  social  organization  has  given 
way  and  is  more  or  less  approaching  extinction,  if  not  utterly  extinct, 
the  fraternal  group  survives  as  long  as  a  single  totem  remains  in  ex- 
istence, as  in  the  coast  Murriug.  And,  where  the  totems  are  gone, 
it  becomes  transfened  in  a  modified  form  to  the  local  group,  whose 
members  are  then  thought  to  be  so  "  near  to  each  other  "  in  blood  as  to 
be  forbidden  in  marriage.  It  is  well  to  remember  that  this  Jocal  gronp 
has,  in  all  cases,  even  where  uterine  descent  is  strongest,  been  perpetu- 
ated in  the  same  place  from  father  to  sou  by  occupation^  I  may  almost 
say  by  inheritance,  of  the  hunting  grounds. 

The  relationship  terms  of  different  Australian  tribes,  which  I  have 
collected  and  tabulated,  show  three  types  of  the  fraternal  group. 

First.  All  the  descendants  of  several  brothers  or  of  several  sisters  are 
still  brothers  and  sisters  mutually  }  and  this  relationship  descends  in  an 
ever-expanding  fraternal  group.  Such  an  instance  is  that  of  the  Eumai 
tribe. 

Second.  The  desCjBudants  of  several  brothers  are  differentiated  from 
the  descendants  of  several  sisters ;  so  that  two  fraternal  groups  come 
into  existence,  each  of  which  is  still  fraternal  within  its  own  limits,  bat 
is  not  so  towards  the  other  group.  Nevertheless,  the  prohibition  as  to 
marriage  between  the  members  of  the  two  groups  still  obtains.  The 
new  relation  thus  arising,  finds  expression  in  a  reciprocal  term  such  as 
the  "  Kami  ^  of  the  Dieri  (Table  VI).  Taken  in  the  widest  sense,  the 
contemporary  generation  "  on  the  same  level "  in  the  intermarrying  di- 
visions A  and  B  (Table  I)  may  be  said  to  be  "  potential  spouses"  to  one 
another ;  but  the  marital  privilege  is  restricted  by  what  we  may  call  an 
"inner  regulation"  when  two  "Kami,"  male  and  female,  are  the  chil- 
dren of  own  brother  and  sister  respectively. 

Third.  The  fraternal  relations  tend  to  become  restricted  to  the  chil- 
dren of  one  pair.    There  is  also  a  tendency  to  a  multiplication  of  distinot- 

*Thi8  prohibition  includes  not  only  "brother"  and  "  sister,"  but  also  the  "ooasins" 
who  are  indicated  by  the  term  **  kami."  (See Table  VI.)  Although  the  kami  belong, 
respectively,  to  the  two  intermarrying  class  divisions,  the  nearness  of  blood  stops  the 
marital  right.  We  have  here  a  prohibition  counted  through  the  male  line  in  a  tribe 
which  has  uterine  descent. 
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ive  terms,  thus  more  or  less  differentiatiDg  from  each  other,  the  Kami 
Dumbered  9, 10, 11, 12,  in  Table  YI.  Sach  an  instance  is  that  of  the 
Goumditch  Mara  tribe  of  Western  Victoria.*  It  is  instructive  to  note 
that  the  old  fraternal  terms  still  linger,  attached  to  the  children  on  the 
maternal  side  in  accord  with  the  uterine  line  of  descent.  The  change 
has  taken  place  on  that  side  which  leans  towards  agnation. 

Although  I  have  not  found  it  possible  to  determine  with  any  degree 
of  certainty  the  social  status  of  any  tribe  from  an  inspection  of  its  re- 
lationship terms,  yet  on  the  whole  I  may  venture  to  say  that  in  gen- 
eral the  type  of  system,  according  to  which  the  terms  are  arranged,  is 
correlated  in  some  degree  with  the  social  position  of  the  tribe  using 
them. 

These  discrepancies  between  ancient  custom  on  the  one  hand,  as  the- 
oretically inferred  from  the  terms  of  relationship,  and  present  usage  on 
the  other,  as  ascertained  by  careful  observation,  render  it  most  difficult 
to  bring  the  facts  briefly  into  order,  and  so  to  marshal  the  evidence  as 
to  show  clearly  to  others  that  which  an  acquaintance  with  a  large  col- 
lection of  relationship  terms  from  many  tribes  enables  me  to  perceive. 
To  bring  this  out  with  the  necessary  clearness  would  require  a  detailed 
statement  of  all  the  evidence  in  my  possession,  and,  this  of  course,  is 
impossible  within  the  limits  of  this  paper.  The  subjoined  table,  how- 
ever, will  serve  in  some  degree  to  illustrate  the  preceding  remarks. 

Tablb  YL— Fraternal  rekUiom. 


TEagimi, 

KanisL 

* 

Dieii. 

GoomditohMank 

1.  Sldcr  bxothtfr... ....•••...•.... 

Tnndnng 

Snmnng 

Negi 

WnrtL 

2,  VoiiDg^r  brotlm 

Kokong. 
Kakl. 

S.  Bid  w"iirt6r 

Bsn-nnflfT  .......t, ...... 

Kanklk , 

4.  Toansar  sister .- 

LnndnK 

Ngattata ,... 

NegiorNgattata... 
Kankn  or  Ngattata. 
Negi  or  Ngattata. .. 

Kami 7........ 

Kokoyar. 
Wawnr^ 

6.  Father's  brother's  son .......... 

Tnndnng  or  Bramnng. . 
Ban-nng  or  Lnndnk  — 
Tnndnng  or  Bramnng.. 
Bau-ung  or  Lnndnk  — 
Tnndnng  or  Bramnng. . 

Ban-nng  or  Lnndnk 

Tnndnng  or  Bramnng. . 
Bau*nng  or  Lnndnk 

6L  Father's  brother's  daughter — 
7.  Mother's  sister's  son 

Wangya. 

WnrflorKokflpg. 

Kaki  or  Kokoyar. 

Benangar. 

Kamntoh. 

Benang. 

Kamnvdi. 

&  Mother's  sister's  daughter 

9.  Father's  sister's  son 

10.  FMJier's  sister's  daughter 

11.  Mother's  brother's  son 

Kami 

12.  Mother's  brother's  daoghter . . . 

Kami 

The  speaker  may  be  either  male  or  female. 
Vn.— BESTBIGTIONS  UPON  MABBLA.aB. 

In  the  far-reaching  firateinal  relations  explained  in  the  previous  sec- 
tion there  is  an  equally  extended  prohibition  of  marriage.  The  rela- 
tionship, which  is  recognized  between  the  i>ersons  constituting  this 
large  group  of  contemporaries,  not  only  prevents  there  being  any  inter- 
marriage between  them,  but  even  a  casual  amour  is  regarded  with  ab- 
horrence ;  and,  as  I  have  already  noted,  it  may  be  punished  capitally 

under  the  moral  law  of  the  aborigines.    But  this  restriction  is  not  con- 

• ""^ —  ■■ 

*  See  Kamilaroi  and  Knrnai,  p.  274.    Since  the  publication  of  that  work  I  am  in- 
debted to  the  most  obli^ring  inquiries  of  Mrs.  Stable  for  further  information  concern- 
ing the  Goumditch  Mora.    I  now  learn  that  it  has  a  class  system  almost  identical 
with  that  of  the  Wotjjoballuk  noted  in  this  memoir. 
H.  Mis.  69 52 
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fined  to  the  fraternal  groaps,  for  it  necessarily  also  affects  the  parental 
and  filial  groups  with  which  they  are  connected.  These  restrictions 
arise  oat  of  the  relationships  resulting  from  the  action  of  the  laws  which 
regulate  the  class  divisions  of  the  community.  Other  equally  stringent 
restrictions  are  connected  with  the  local  divisions  of  the  people.  I  shall 
no^  briefly  note  what  they  are,  and  show  how  all  these  restrictioDS 
affect  the  choice  of  a  wife,  not  only  within  the  tribe,  but  even  beyond  it 
in  neighboring  tribes  with  which  there  is  connubium. 

1.  Prohibition  ariHng  out  of  the  class  and  totem  restriotians, — The  pro- 
hibition as  to  class  divides  the  whole  commtinity  into  two  halves,  coin- 
aiding  with  those  divisions,  which,  for  convenience  of  reference,  I  have 
called  A  and  B*  (Table  I).  By  this  arrangement  a  man  is  restricted 
in  his  choice  of  a  wife  to  one-half  of  the  community.  The  women  of  this 
half  are  his  potential  wives,  and  he  obtains  either  one  or  more  of  them 
according  to  certain  circumstances  which  limit  his  inherited  right.  In 
some  tribes  the  totemic  regulations  still  further  restrict  his  choice  to 
one  totem  out  of  as  many  as  perhaps  a  dozen  which  compose  the  class. 
As  an  illustration  of  the  simpler  case,  I  take  the  Wotjoballuk  tribe  of 
Northwestern  Victoria.!     / 

The  social  organization  of  this  tribe  is  somewhat  peculiar,  and  may 
be  thus  tabulated. 

Table  VII. 


Primary  diM 
divlBiona. 

Totem  diyitionB. 

Snbtotema. 

A.  KroUtoh 

Bt  iffUDYltohTt 

L  Hot  wind* 

2.  W  bite  orestless  cockatoo  . . 

8.  BeloDKlng-to-the-enn 

4.  Deaf  adder 

)  Each  totem  haa  subordinate  to  it  anomber  of  ob- 
>  gum-tree,  &c. 

• 

ft.  Black  cockatoo '. 

Do. 

6.  Pelican 

*  I  have  omitted  the  original  words  as  useless  for  my  purpose. 

Descent  in  this  class  system  is  uterine.  A  and  B  are  the  two  great 
primary  divisions,  which,  under  different  names,  extend  across  the  Aas- 
tralian  continent.!  The  peculiarity  in  this  Wotjoballuk  system  is  that 
the  primary  classes  divide  into  six  subclasses  which  are  totems,  and 
that  each  to4|Bm  class  has  associated  with  it  a  larger  or  smaller  groop 
of  what  I  have  called  subtotems,  but  which  might  be  appropriate!; 
termed  pseudo-totems.  They  appear  to  me  to  be  totems  in  a  state  of 
development.  Hot  wind  has  at  least  five  of  them  White  cockatoo  has 
seventeen,  and  so  on  for  the  others.  That  these  subtotems  are  now  in 
process  of  gaining  a  sort  of  independence  may  be  shown  by  the  follow* 

*  In  many  trlboe,  as  I  have  already  noted,  A  and  B  again  divide  into  four  sabdaaMi^ 
e.  g,,  the  well-known  Kamilaroi  Ipai-Knmba  (A)  and  Murri-Knbi  (B).  Bat  sinee  thia 
arrangement,  though  it  extends  over  a  vast  area,  ia  not  fonnd  among  the  tribes  ap^ 
cially  dealt  with  in  this  paper,  I  do  not  take  it  into  oonsideration  here. 

t  Woyo=men,  ballak=people. 

1 1  have  now  identified  with  each  other  the  primary  classes  in  their  varions  fonni 
from  MoaDtQambier  to  near  the  Gulf  of  Carpentaria;  that  is  to  say,  practically 
MI08B  the  whole  north  and  south  extent  of  Eastern  Australia. 
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ing  instance;  a  man  who  is  Krokitch-Wattwut  (Hot  wind)  claimed  to 
own  all  the  five  subtotems  of  Hot  wind  (three  snakes  and  two  birds)^ 
yet  of  these  there  was  one  which  he  specially  claimed  as  *^  belonging'^ 
to  him,  namely,  Moiwuk  (carpet-snake).  Thus  his  totem  Hot  wind  seems 
to  have  been  in  process  of  subdivision  into  minor  totems,  and  this  man's 
division  might  have  become  Hot  wind  carpet-snake  had  not  civilization 
radely  stopped  the  process  by  almost  extinguishing  the  tribe. 

Marriage  in  this  tribe  might  take  place  between  a  totem  of  one  class 
and  any  totem  of  the  other  class.  Thus  a  man  of  A  1  might  marry  a 
woman  of  B  4,  or  B  5,  or  B  6,  and  so  with  the  other  toteme.  The  sub- 
totems  have  no  influence  on  marriage.  In  this  tribe^  therefore,  the  class 
law  prohibits  a  man  from  marrying  one-half  of  the  women  in  the  com-- 
munity.* 

2.  Prohibition  arising  out  of  blood  relationahip, — By  the  action  of  the 
primary  divisions  a  man  is  restricted  in  his  choice  of  a  wife  to  one  half 
of  the  women.  Of  these  again  a  certain  number  are  ineligible  by  reason 
of  their  standing  in  some  of  the  forbidden  degrees  of  relationship  to  him. 
In  the  Wotjoballuk  tribe  with  uteiine  descent,  all  the  women  standing 
to  an  aspirant  in  the  relation  of  ^^father's  sister"  are  forbidden  to  him^ 
as  also  are  all  the  daughters  of  these  women.  Nor  would  he  be  per* 
mitted  to  take  the  daughter  of  his  mother's  own  brother,  although,  being 
of  the  class  intermarrying  with  his  own,  she  belongs  to  the  group  of 
women,  who,  acoording  to  the  general  class  law,  are  his  '^potential 
wives."  Further  than  this,  by  the  class  law  itself, ^11  the  daughters  of 
his  father's  brothers,  as  well  as  those  of  his  mother's  sister's,  are  held  to 
be  too  near  in  blood  to  admit  of  a  lawful  union  with  them.  It  must  be 
remembered  that  in  this  tribe  marriages  were  settled  by  the  elders,  the 
girls  being  betrothed  often  in  early  childhood,  so  that  those  who  made 
the  marriages  were  not  liable  to  be  swayed  by  passion,  but  could  calmly 
consider  how  far  any  proposed  alliance  was  or  was  not  admissible.  It 
must  also  be  remembered  that  the  relatives  which  I  have  spoken  of  as 
individuals  are  in  fact  groups,  and  that  individuals  counted  in  these 
groups  came  into  them  through  others — ^in  other  words,  that  they  are 
<Wery  far  away"  group  relations.  The  prohibition  as  to  wme  of  these 
might  be  disregarded  where  all  else  was  desirable ;  but  olnerwise  they 
would  certainly  be  insisted  upon,  and  probably  by  the  old  women  of  the 
tribe  more  strenuously  than  by  any  one  else. 

3.  Prohibition  arising  out  of  locality. — A  further  prohibition  arises  out 
of  localitiy.  Local  proximity  by  birth  is  quite  an  insuperable  obstacle 
to  marriage  in  many  tribes,  in  which  a  man  is  absolutely  forbidden  to 

*  The  fonr  tHameB  into  whiob  A  and  B  diyide  in  the  Kamilaroi  and  many  other 
tribes  restrict  matrimonial  choice  to  one-fonrth  of  the  women.  And,  after  the  oom^^ 
pletion  of  this  memoir,  I  received  from  Mr.  Allan  M.  Giles,  of  Tennant's  Creek,  North- 
em  Territory,  an  extremely  interesting  and  valnable  conminnication  on  the  Wara- 
manga  tribe,  which  is  divided  into  eight  classes,  demonstrably  sabdivisions  of  the 
four  classes  above  mentioned.  The  Waramunga  classes  limit  the  choice  of  a  wife  to 
one-eighth  of  the  women. 
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marry  a  woman  of  the  same  snbhorde  or  subclan.  However  eligible 
Bhe  may  be  in  other  respects,  the  fact  that  both  parties  belong  to  the 
same  locality  is  held  by  certain  tribes,  the  Kumai  for  example,  to  make 
them  **too  near  each  other,"  that  is,  too  near  in  blood.  Even  in  some 
of  the  tribes  which  have  nterine  descent  and  a  vigorous  class  system  I 
find  this  to  be  the  case ;  and  bearing  in  mind  what  the  Piraam  prac 
tice ^really  is,  one  can  easily  understand  how  all  the  people  of  any  giveo 
horde  may  come  to  consider  themselves,  and  with  good  reason,  too 
nearly  related  to  admit  of  marriage  without  mixing  the  same  ^^blood"  oi 
«  flesh." 

In  tribes  where  the  classes  and  totems  have  been  weakened,  or  almost 
extinguished  the  local  organization  in  hordes,  or  in  clans,  has  assumed 
an  overwhelming  x)reponderance,  and  the  local  restraints  upon  marriage 
are  strictly  enforced.  The  Kurnai  tribe  is  a  good  instance.  In  it,  as  I 
have  already  said,  the  totems  have  become  practically  extinct ;  and  the 
local  groups  have  become  so  strictly  exogamous  that  sexual  interconrse 
between  members  of  the  same  division  of  a  clan  is  looked  upon  with  the 
utmost  abhorrence.  In  olden  times — ^that  is,  before  Gippsland  was 
settled  by  the  whites — these  local  groups  must  have  been  bound  to- 
gether in  a  most  extraordinary  network  of  relationships.  For,  as  I  have 
already  pointed  out,  the  Eurnai  terms  of  relationship  exhibit  a  most 
primitive  type,  and  the  parental  and  filial  groups  are  of  veiy  wide  ex- 
tent and  may  be  traced  into  surprising  ramifications.*  Moreover  the 
filial  relations  were  inherited,  carrying  with  them  fraternal  relations  in 
ever  widening  lines.  Again,  the  children  of  brothers  and  the  children 
of  sisters'  own  or  tribal,  were  brothers  and  sisters  to  each  other  as  far 
as  descents  could  be  counted.  It  is  not  surprising  that  in  such  a  tribe 
the  difficulties  in  the  way  of  any  young  man  finding  a  girl  among  those 
locally  eligible,  who  did  not  stand  in  some  forbidden  degree  of  relation- 
ship, should  have  been  next  to  insurmountable. 

Restrictions  such  as  those  I  have  now  briefly  noted  are  found  in  all 
Australian  tribes,  but  in  some  more  than  in  others.  When  one  reflects 
upon  the  wide  prohibition  of  class  and  totem  of  relationships,  and  of 
locality,  andf^dds  to  these  disabilities  all  the  further  restriction  of  blood 
feuds,  one  cannot  feel  surprise  that  the  question  of  marriage  betwecai 
any  given  couple  should  be  the  subject  of  deep  and  careful  consideTa- 
tion  by  the  elders  of  the  commnnityi  and  that  it  should  often  prove  an 
insoluble  problem  to  those  who  seek  to  bring  it  al)oat.t  No  wonder 
that  under  such  conditions  the  young  people  of  Australian  tribes,  being 
still  further  hindered  by  the  practice  of  betrothal  of  infant  girls,  so  often 

*  I  have  often  noticed  that  the  whole  Knmai  commanity  appeared  to  be  reUted. 
Every  one  seemed  to  be  the  father,  mother,  son,  daughter,  brother,  of  Uster  of  eveiy 
one  else,  but  when  special  hiqniiy  was  made,  the  "  tribal''  relationship  was  distin- 
guished  from  the  **  own''  by  more  precise  statement,  as  the  *' other  (brebba)  fathtf," 
*•  other  mother,"  &c. 

t  The  **  nation,"  consisting  of  the  Aldolinga  and  at  least  three  other  tjribes  of  Cen- 
tral AuBtralia,  affords  a  good  instance  of  the  extensive  marriage  prohibitions  arisiiil 
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take  their  own  conrse,  and  cat  the  gordian  knot  of  restriction  by  elope- 
ment. In  Gippsland,  where  these  restrictions  were  of  exceptional  ex- 
tent, so  as  to  form  a  net  in  whose  meshes  every  individual  Kurnai  was 
almost  certainly  entangled,  the  solntion  of  the  difSculties  raised  by  the 
nearly  absolute  impossibility  of  obtaining  the  consent  of  parents  was 
fonnd  in  the  practice  of  elopement,  which  was  the  most  i)revalent  form 
of  marriage. 

VIII. — THE  CHANGE  IN  THE  LINE  OF  1?ESC3ENT. 

In  a  late  memoir  *  dealing  with  the  change  of  descent  in  Australian 
tribes,  the  practice  of  infant  betrothal  was  assigned  as  probably  the 
chief  cause  of  the  change.  But  I  have  come  to  see  at  the  root  of  be- 
trothal the  belief  which  I  have  noted  in  a  previous  section  of  this  mem- 
oir, ''that  the  child  is  derived, from  the  male  parent  only)  and  that  the 
mother  is  no  more  than  its  nurse.^  This  belief  has  been  active  in  other 
directions.  It  has  aided  the  local  organization,  whose  perpetuation  from 
father  to  son  is  its  direct  expression,  to  over-ride  the  social  organization ; 
and,  together  with  betrothal,  which  produces  the  sense  of  separate  own- 
ership, it  has  tended  to  bring  about  ultimately  individual  marriage, 
with  a  change  of  descent  from  the  "group  of  female  Pirauru '^  to  the 
individual  male  "  Noa." 

This  belief  in  the  renewal  of  a  man  in  his  son  is  not,  nor  has  it  been, 
confined  to  the  Australian  aborigines.  It  is  probabl}'  as  old  as  the  time 
when  men  first  began  to  speculate  upon  the  phenomena  within  and  with- 
out themselves.  Dr.  Hearn,  in  his  valuable  work,  the  Aryan  House- 
hold,f  shows  that  the  "  worship  of  the  house-father''  is  founded  on  the 
very  belief  which  I  find  among  the  Australian  savages.  It  is  found 
distinctly  enunciated  in  passages  of  the  classical  writers,  and  it  forms 
the  central  idea  on  which  ^schylus  has  caused  the  third  part  of  his 
majestic  Orestean  trilogy  to  turn.  Often  as  the  case  of  Orestes  has  been 
quoted,  it  seems  to  me  that,  as  examined  by  the  side-lights  of  Australian 
custom,  there  may  be  even  yet  some  views  of  it  whose  significance  has 
not  been  clearly  seen.  I  may  be  excused  for  briefiy  considering  it  hese, 
because  it  seems  to  me  to  raise  some  curious  questions  93  to  the  exist- 
ence of  uterine  descent  among  the  Hellenic  ancestors. 

out  of  the  combined  inflaence  of  class  divisions  and  of  locality.  These  tribes  are 
divided  socially  into  fonr  classes,  which  cover  at  least  sixty-fonr  local  groaps.  Ac- 
cording to  my  present  information  (which  is  not  yet  complete)  the  matrimonial 
restriction  arising  out  of  the  foar  classes  is  as  nsnal,  but  in  addition  a  man's  choice 
is  in  every  case  confined  to  a  few  of  the  local  groups.    (Informant,  Rev.  H.  Kempe.) 

I  have  endeavored  to  show  in  the  Dieri  the  prohibitions  arising  out  of  class  and 
close  relationship,  and  in  the  Kurnai  those  arising  out  of  close  relationship  and  local- 
ity. In  the  Aldolinga  aU  these  restricting  forces  combine,  and  result  in  the  narrow- 
ing down  of  the  matrimonial  choice  to  an  incredibly  small  fraction  of  the  whole 
number  of  women. 

*  "  From  Mother-right  to  Father-right,"  by  A.  W.  Howitt  and  Lorimer  Fiflon.  Jour- 
nal of  the  Anthropological  Institute  of  Great  Britain  and  Ireland.    August  1882. 

t  The  Aryan  Household.  W.  E.  Hearn,  LL.  D.  G.  Robertson,  Melbourne,  1878«  8«,^ 
also  De  Coulanges,  La  Cit6  Antique,  p.  37,  Paris,  1876. 
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In  the  Orestean  trilogy,  of  which  the  Eumenides  forms  the  final  and 
most  striking  part,  iBschylns  had  apparently  several  objects  in  view. 
He  glorified  the  institutions  of  the  Athenian  people  by  assigning  a 
divine  origin  to  their  great  conncil,  the  Areiopagos,  doubtless  as  op- 
posed to  the  *^ modernizing  institutions;"  he  showed  the  perfect  action 
of  an  ancestral  curse,  together  with  divine  vengeance  upon  a  doomed 
race,  the  impious  house  of  Pelops,  and  those  who  had  become  engrafted 
opon  it  'j  and  I  venture  to  think  that  in  the  Euimenides  he  also  gave  a 
dramatic  version  of  the  change  effected  in  past  nges  in  the  line  of  des- 
cent   The  whole  gravamen  of  the  charge  against  Orestes  is  that  he  has 
ehed  the  blood  of  his  mother  <^  being  kindred."    In  reply  for  the  defense 
Apollo  delivers  a  dictum,  which,  he  takes  care  to  state,  is  derived 
directly  from.  Zeus  himself,  and  this  dictum  is  confirmed  by  Athene, 
",he  embodiment  of  Divine  wisdom.    The  words  placed 'in  the  mouth  of 
Apollo  are  those  I  desire  to  note.    In  the  course  of  the  prosecution  of 
Orestes,  the  Erinyes  declare  their  ancient  jurisdiction  to  be  over  those 
who  have  shed  the  blood  of  kindred,  and  they  claim  the  right  to  ^*  hale 
below  "*  the  accused,  he  having  ^<  poured  out  upon  the  ground  the  kin- 
dred blood  of  his  mother."  t    In  reply  to  this,  Apollo,  as  counsel  for 
the  defense,  raises  a  nice  point,  on  which,  as  the  mouth-piece  of  Zeus, 
he  declares  the  law.     fie  denies  the  authorship  of  the  chUd  to  the 
w<oman,  declaring  that  she  receives  the  germ  merely  '^  as  a  bailee,''  so 
to  speak.    The  sire,  he  says,  is  the  author,  for  whom  she  preserves  and 
nourishes  the  young  plant,  as  for  one  to  whom  she  is  united  by  ties, 
which,  though  sacred,  are  expressly  denied  to  be  those  of  kinship.| 
HUM'  ^1?.) 

Here  we  have  precisely  the  sentiment  already  quoted  by  me  from  my 
aboriginal  informant,  that  ^'  the  man  gives  the  child  to  a  woman  to  take 
care  of  for  him" ;  and  this  I  recognize  as  being  at  the  root  of  changes 
which  have  occurred  in  th^  social  organization  of  the  Australian  tribes. 
JBschylus  shows  the  uterine  line  of  descent  as  being  the  foundation  oq 
which  rested  the  jurisdiction  of  the  Erinyes,  <<  assigned  to  them  at  their 
bif th,"  §  and  therefore  of  venerable  antiquity.  By  the  equally  divided 
vote  of  the  judges  he  shows  men's  minds  halting  half-way  between  the 
old  views  and  the  new,  and  he  assigns  the  cause  and  the  reason  justi- 
f^ing  the  momentous  change  which  was  effected  under  a  direct  divine 
mandate  through  the  mouth  of  the  prophetic  Apollo.  It  seems  to  me 
that  these  conclusions  may  be  drawn  from  the  language  used  by  the 
dramatis  personwj  and  moreover  that  w^schylus  may  possibly  have  had 
such  conclusions  in  his  mind  when  composing  the  Orestean  trilogy. 

It  has  been  a  feature  of  the  past  history  of  mankind  that  great  and 
momentous  changes  have  been  made  under  an  alleged  divine  direction. 
Of  old  the  lawgiver  was  the  priest,  s^d  the  priest  declared  himself  to 

*  Eumenides,  257,  Camb.  Texts.  '    t  £um.,  627  k.tX 

t  id.,  023.  (15.,  320,  329. 
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be  the  divine  mouthpiece.  In  the  course  of  time  the  oflSce  of  lawgiver 
became  sepaRrated  from  that  of  the  priesthood,  but  at  the  time  pictured 
by  ^schylus  the  two  offices  were  still  united.  In  savage  tribes,  such 
as  those  of  Australia,  it  cannot  be  said  that  there  are  either  priesthood 
or  lawgivers,  in  the  modern  sense  of  the  words ;  but  it  is  possible  to 
sec  what  I  may  call  the  germ  of  these  offices,  prepared  under  favoring 
conditions  to  develop  into  active  existence. 

As  I  have  said,  there  is  no  priesthood  in  the  Australian  tribes ;  but 
in  their  wizards  I  can  recognize  those  who,  if  I  may  use  the  expression, 
already  stand  at  the  threshhold  of  the  temple,  prepared  to  advance  and 
take  their  place  at  the  altar  when  the  edifice  shall  be  completed. 

These  men  profess  to  be  in  communication  with  the  ancestral  spirits 
and  with  the  great  Supreme  Being,  the  founder  of  their  race,  whose 
sacred  cereiQOuies  of  initiation  they  conduct  and  of  whose  laws — the 
ancestral  customs — they  are  the  depositaries.  Were  I  to  find  an  explan- 
ation given  by  an  Australian  tribe  to  account  for  the  change  in  descent 
in  their  class  system,  I  doubt  not  I  should  find  it  attributed  to  a  com* 
mand  from  their  Great  Spirit,  through  the  mouth  of  the  tribal  wizard. 
This,  indeed,  is  almost  implied  by  the  statements  which  I  have  heard 
made  by  old  men  at  initiation  ceremonies,  that  all  the  institutions  of 
the  tribe  were  in  the  first  instance  established  by  him  whom  they 
speak  of  and  reverence  as  the  All-father  of  the  tribe.* 

It  seems  to  me  that  the  important  bearing  of  this  primitive  belief  is 
only  now  beginning  to  be  appreciated.  When  its  influence  upon  the 
development  of  early  society,  and  upon  the  beliefs  of  the  early  world, 
is  fully  recognized,  it  will  be  found  that  its  effects  have  not  been  con- 
fined to  the  development  of  the  ancestral  worship  of  our  Aryan  fore- 
fathers. ' 

IX. — CONCLUSION. 

The  subject  which  I  have  dealt  with  in,  I  fear,  but  an  imperfect 
manner,  is  one  of  the  most  difficult  of  those  which  are  met  with  in 
studying  savage  society  in  Australia.    In  the  Australian  terms  of  re- 

*  I  find  that  the  great  Supreme  Being,  wKo,  as  the  Australians  believe,  lives  in  a 
land  beyond  the  vaulted  sky,  is  known  under  many  different  names  in  the  various 
tribes,  perhaps  under  as  many  names  as  there  are  tribes.  These  names,  being  con- 
nected with  the  initiation  ceremonies,  are  often  too  sacred  to  be  uttered  by  the  tribea- 
mexi  save  during  the  celebration  of  those  '' mysteries "  from  which  the  uninitiated 
ue  excluded.  For  instance,  the  Woiworung  tribe  of  the  Tarra  River  district  called 
the  '*  Great  Spirit"  Bunjil;  the  Wiradjeri  tribe  of  the  Lower  Mnrrnmbidgee  call  him 
Baiame,  and  the  Murring  of  the  mountains  and  of  the  coast  call  him  DltemtiltiiL 
Bat  these  names  are  not  for  common  utterance.  They  are  generally  reserved  for  the 
leoret  ceremonies  of  initiation,  and  all  these  tribes  usually  and  in  preference  speak 
»f  the  Great  Being  by  words  meaning  in  their  several  languages  "  our  father."  The 
Carnal  of  Gippsland  know  him  only  by  Ihis  name  (Mungau  ngaura)  and  utter  it, 
irhen  compelled  to  do  so,  with  reverential  awe.  I  have  seen  Australian  blacks,  when 
referring  to  their  Supreme  Beiug,  do  so  by  gesture,  thus  avoiding  the  utterance  of 
lis  name. 
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lationsbip  there  are  niaDy  anomalies  wbich  cannot  be  explained  with- 
out a  competent  knowledge  of  the  dialects  in  which  they  occur,  and  of 
the  customs  of  the  tribes  using  them.  Such  a  knowledge  is  not  to  be 
looked  for  in  any  one  investigator.  The  present  memoir  mast,  there- 
fore, be  looked  upon  as  no  more  than  an  attempt  to  ^'  prospect"  the  rich 
field  which  has  so  long  awaited  examination.  How  far  I  may  have  soo- 
ceeded  in  the  attempt  I  will  not  venture  to  surmise,  but  will  leave  it  for 
the  consideration  of  anthropologists. 

I  think,  however,  I  may  venture  to  say  that  I  have  shown  good 
grounds  for  accepting  the  following  conclusions: 

1.  The  class  divisions  and  totems  are  groups  held  together  by  common 
descent. 

2.  The  class  divisions  and  the  totems  form  in  the  aggregate  two  ex- 
ogamous  intermarrying  divisions  of  the  community. 

3.  The  marriage  relation  between  these  two  exogamous  divisions  was 
probably  at  one  period  the  common  co-habitation,  as  occasion,  food,  sup- 
ply, and  other  conditions  allowed,  of  a  group  of  males  belonging  to  one 
division  with  a  group  of  females  belonging  to  the  other  division ;  and  that 
even  now  this  communal  marriage  exists  in  a  somewhat  limited  form. 

4.  The  marital  relations,  being  those  of  group  to  group,  the  terms  of 
relationship  which  arose  and  were  used,  necessarily  expressed  this  rela- 
tion of  group  to  grou^,  as  well  as  of  the  individual  to  the  group,  and  of 
the  individual  to  the  individual. 

5.  The  filial  relations  of  one  generation  to  the  preceding  generation 
are  those  of  group  to  group,  and  are  clearly  brought  into  view  by  the 
Pirauru  practice,  under  which  the  children  are  necessarily  the  children 
of  a  male  group,  and  not  of  an  individual. 

6.  The  conditions  of  3  and  5  necessarily  require  those  terms  which  1 
have  tabulated  as  the  <<  fraternal." 

The  evidence,  which  I  have  endeavored  to  state  with  clearness,  is,  I 
I  feel,  very  incomplete,  and  therefore  wanting  in  that  entire  unity 
which  I  should  have  liked  to  give  it.  But,  looking  at  the  facts  which 
have  been  ascertained,  I  venture  to  submit  that  the  sy.stems  in  use 
among  the  Australian  tribes  indicate  relationships  which  have  been,  and 
are,  fully  as  real  to  them  as  ours  are  to  us ;  that  the  terms  have  arisen 
under  social  conditions  whose  survival  we  may  now  distinctly  recog- 
nise as  still  existing  in  the  least  advanced  tribes,  and  that  they  have 
been  developed  and  modified  under  the  influence  of  changing  social 
conditions,  just  as  language,  laws,  religions,  and  even  society  itself 
have  been  developed  and  modified. 

The  Australian  evidence,  as  far  a«  it  has  been  systematically  collected 
and  examined,  supports  in  the  main  the  views  enunciated  by  the  late 
Dr.  Lewis  H.  Morgan.  He  was  subjected  to  violent  attacks  by  certain 
critics,  who  held  views  to  which  his  own,  if  acce])ted,  were  fatal.  This 
confirmation  of  his  conclusions  will  be  gratifying  to  all  who,  like  myself 
admire  his  single  hearted  search  after  truth,  and  who  feel  a  sincere  re- 
spect for  his  memory , 


MOUNDS  OP  SANGAMON  COUNTY,  ILLINOIS,        825 

i 

MOUNDS  OP  SANGAMON  COUNTY,  ILLINOIS. 

By  James  Wickerbham,  of  ^etr  Tawma^  Wa$h,  Terr, 


If  depth  in  the  earth  is  a  standard  by  which  to  jadge  the  age  of  the 
relics  of  a  race,  there  have  been  some  fonnd  in  Sangamon  Connty,  nii- 
nois,  which  may  with  safety  be  referred  to  a  very  great  antiquity. 

At  many  places  along  the  Sagamon  Eiver  are  what  are  called  <<  sand 
bluffs."  They  are  stratified,  the  strata  being  composed  of  sand,  gravel, 
or  clay,  and  varying  in  thickness  from  an  inch  to  3  or  4  feet.  These 
bluffs  are  of  more  recent  origin  than  the  clay  and  stone  bluffs  along  the 
stream.  They  have,  however,  the  same  forest  covering.  About  4  miles 
northwest  of  the  city  of  Springfield  are  some  of  these  bluffs,  from  which 
great  quantities  of  building  sand  are  obtained.  The  pit  to  which  at- 
tention is  particularly  directed  is  situated  on  the  west,  side  of  the  Car- 
penter's Mill  wagon-road,  and  about  100  yards  southwest  of  the  Sand 
Hill  school-house.  In  this  pit,  at  a  depth  of  about  15  feet,  is  a  stratum 
of  clay  from  12  to  20  inches  in  thickness.  A  workman  engaged  in 
loading  his  wagon  with  sand  from  immediately  underneath  this  layer 
of  clay  came  upon  some  bones  of  a  reddish  color,  and  two  pieces  of  stone 
of  a  peculiar  shape.  He  recognized  in  the  bones  the  skeleton  of  a  hu- 
man being.  In  being  removed  from  its  sandy  bed  the  skull  was  crushed 
to  pieces,  but  some  of  the  larger  bones  of  the  body  were  carefully  placed 
under  an  overhanging  bank  out  of  the  way.  With  the  bones  were  found 
two  stones,  one  an  ax  of  common  pattern  and  of  good  workmanship, 
now  in  possession  of  the  writer,  and  the  other  is  described  as  triangular 
in  shape,  and  ^<  with  some  funny  marks  cut  on  it."  A  boy  who  was  as- 
sisting the  workman  brought  the  stone  ax  home,  and  the  writer  received 
it  from  his  hand ;  the  other  stone  was  placed  with  the  bones,  and  they 
have  unfortunately  been  lost  by  a  ^^  slide  "  in  the  pit.  Inquiry  among 
other  workmen  brought  to  light  the  fact  that  several  of  them  had  found 
arrowheads  or  spear-heads  in  the  pit.  Of  so  little  importance  did  they 
deem  them,  however,  that  but  one  could  be  recovered,  which  was  given 
to  the  writer,  and  is  now  is  his  collection.  This  is  a  spearhead  about 
5  inches  in  length.  The  barbs  and  a  small  part  of  the  base  were  broken 
off  when  struck  by  the  spade ;  otherwise  the  head  is  in  good  shape  and 
shows  superior  workmanship.  It  was  found  on  a  layer  of  clay,  some  2 
or  3  feet  lower  in  the  pit  than  the  skeleton,  but  not  immediately  under 
the  skeleton,  nor  by  the  same  workman.  Three  different  theories  have 
been  advanced  to  acconntfor  the  presence  of  these  objects  at  so  great  a 
depth :  (1)  That  they  were  carried  from  the  surface  by  a  "  slide  "  in 
the  banks  of  the  pit ;  (2)  that  they  were  buried  from  the  surface  by  a  pre- 
historic race ;  and  (3)  that  they  were  deposited  in  the  bluff  during  the 
period  of  its  formation. 

There  are  many  Indian  cemeteries  along  Sangamon  Eiver,  and  at  first 
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it  was  believed  that  a  "  slide  ^  of  the  banks  of  the  pit  had  (iUrried  from 
near  the  surface  the  skeleton  and  weapons  of  one  of  these  ancient  in- 
habitants of  our  country.  The  workman  who  made  the  discovery  said- 
that  he  first  removed  the  layer  of  clay,  and  then  found  the  skeleton  in 
the  sand  under  it ;  and  the  boy  who  was  assisting  him,  and  who  was 
present,  corroborated  his  statement.  Workmen  who  found  arrowheads 
or  spear-heads  were  positive  that  they  had  not  been  carried  by  a  slide 
to  where  they  were  discovered.  They  were  lying  in  the  sand  just  above 
a  layer  of  clay,  and,  in  one  instance,  in  the  clay.  Being  under  level 
ground,  and  quite  a  distance  from  a  bank  or  hill  of  any  kind,  it  is  im- 
possible that  they  could  have  been  deposited  by  a  slide  of  the  earth 
prior  to  the  opening  of  the  sand  pit.  It  is  not  likely  that  they  were 
buried  from  the  present  surface.  If  nothing  but  the  skeleton  and  ac- 
companying stones  had  been  seen,  this  might  have  served  as  an  expla- 
nation ;  but  at  different  places  in  the  pit,  and  at  different  levels,  other 
objects  were  found.  It  is  not  probable  that  they  were  buried  singly  at 
such  a  depth.  After  a  carefnl  examination  the  writer  is  firmly  con- 
vinced that  the  third  theory  is  correct,  viz,  that  the  objects  were  de- 
posited in  the  bluff  during  the  period  of  its  erection,  or  growth. 

ROSS  MOUNDS. 

On  the  north  bank  of  the  Sangamon  River,  in  Cooper  Township,  on 
the  SE.  i  of  the  SE.  ^'  Sec.  5,  is  a  group  of  mounds  of  more  than  ordi- 
nary interest,  from  the  fact  that  an  attempt  was  made  by  the  builders 
to  protect  a  tract  of  land  by  mounds  on  all  its  sides  easily  assailed  by 
an  enemy. 


Fig.  h — Ross  Monnds,  Sangamon  Co.,  HI. 

The  south  face  of  the  bluff  along  the  river  is  almost  perpendicular, 
and  it  would  be  ditRcuU  ?ot  «lw  ^w^xsvg  \.<i  TSi^^^%\\R.<5ft.Rsful  attack  from 
this  direction.    CouseqvxewUy  ^^  moxxuCiA  \Nx^^wvxi^Vsix^.    kx»S>afe^^V 
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em  jH)mtj  however,  an  ascent  might  be  more  readily  made,  and  here  we 
find  a  mound.  The  northwestern  face,  alon^  the  spring  branch,  is  also 
very  steep  and  easily  defended.  At  the  east  end  the  bluff  would  be 
easily  ascended,  and  here  were  built  three  mounds.  But  the  point  most 
liable  to  attack,  and  the  hardest  to  defend,  thei)ointat  which  an  enemy 
might  rush  across  level  ground  into  the  encampment,  lies  between  the 
heads  of  the  two  little  spring  branches,  and  was  defended  by  four 
mounds.  At  all  other  points,  except  where  the  mounds  are  placed,  the 
bluff  is  so  steep  and  hard  to  climb  that  a  few  resolute  men  on  top  could 
repulse  a  host.  Opposite  the  mounds  an  entrance  to  the  high  level 
ground  would  be  easy.  Mounds  1  to  6  are  oblong,  1,  5,  and  6  having 
the  greatest  length  north  and  south,  and  2  to  4  the  greatest  length  east 
and  west.  These  Jong  mounds  are  about  20  feet  in  width,  50  feet  in 
length,  and  18  inches  height.  Mound  7  and  8  are  round,  7  having  a  di- 
ameter of  about  30  feet  by  a  height  of  18  inches,  while  8  has  a 
diameter  of  50  feet  by  a  height  of  2  feet.  The  bluff  is  covered  with 
heavy  timber.  The  immediate  neighborhood  was  known  to  the  Indians 
and  early  settlers  as  good  hunting  grounds.    No  exploration  was  made. 

OLCOTT  MOUNDS. 

About  a  quarter  of  a  mile  above  the  junction  of  Horse  Greek  and 
8outh  Fork,  on  the  east  bank  of  the  latter,  in  Bochester  Township,  on 
the  SE.  i  of  the  NW.  J  Sec.  20,  is  a  group  of  mounds.  The  following  is 
a  sketch  of  the  location  and  surrounding  natural  features: 


W 
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Fig.  2. — Olcott  Mounds,  Sangamon  Co.,  111. 
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Mounds  1  to  3  are  longest  north  and  south  (30  by  50  feet),  an(^  from 
16  to  18  inches  in  height.  Mounds  4  and  5  are  round,  4  having  a 
diameter  of  50  feet  and  a  height  of  4  feet,  while  5  does  not  exceed  40 
feet  in  diameter  nor  3  feet  in  height.  The  bluff  on  which  the  group  is 
located  has  been  cleared  of  heavy  timber  for  several  years,  and  is  now 
used  as  pasture  land.  The  writer  assisted  in  exploring  mounds  1, 2,  and 
5 ;  but  no  archseological  objects  were  found.  niK>n  a  former  excava- 
tion, in  mound  4,  Mr.  Olcott  discovered,  at  the  level  of  the  bottom  of 
the  mound,  a  skeleton  in  such  a  decayed  state  that  only  parts  of  it  could 
be  removed.  The  skull  was  broken  into  small  pieces.  The  body  had 
been  buried  at  full  lepgth,  with  the  head  to  the  west,  in  the  center  of 
the  mound.  Nothing  was  found  but  the  skeleton.  It  was  impossible 
to  determine  where  the  material  wa«  procured  for  tl^  erection  of  these 
mounds.  Usually  depressions  near  by  indicate  the  spot,  but  no  sach 
depressions  appear  in  the  neighborhood  of  this  group.  No  particalar 
arrangement  of  the  material  was  observed.  The  location  of  this  group 
placed  the  builders  between  a  good  spring  and  a  river  of  clear  water. 
A  quarter  of  a  mile  to  the  northeast  was  the  open  prairie ;  and  a  like 
distance  to  the  southeast  was  a  peculiar  spring,  now  known  as  the  '^Old 
Lick  Spring,''  where  the  bu£falo  congregated  to  lick  the  ground,  leaviog 
a  hole  6  or  7  feet  deep  by  50  feet  in  diameter.  The  "early  settlers'' 
were  in  the  habit  of  repairing  to  this  spring,  and  salting  a  log  and  tfaen 
lying  in  wait  for  deer.  It  is  not  improbable  that  the  mound  builder 
may  have  supplied  the  family  larder  in  a  similar  way  centuries  before. 
The  center  of  the  '4ick  '^  is  a  quagmire  seiveral  feet  deep,  covered  with 
a  tough  growth  of  moss. 

DAWSON  MOUNDS. 

On  the  east  bank  of  the  South  Fork,  2  miles  south  of  its  juncture 
with  Sangamon  Elver,  in  Bochester  Township,  on  the  SE.  ^  of  the  NB. 
i  Sec.  4,  are  two  groups  of  mounds.  The  following  plan  shows  the 
number  and  relative  position : 

Mounds  1  to  4  are  on  the  bluff,  30  or  40  feet  above  South  Fork,  while 
mounds  5  to  10  are  on  a  similar  bluff  above  Bochester  Creek.  These 
bluffs  are  almost  perpendicular  on  the  faces  next  to  the  streams,  while 
in  the  center  they  slope  smoothly  down  to  a  spring  branch.  The  ax 
of  the  <' pale-face"  has  not  yet  invaded  the  woods  on  these  bluffs,  ex* 
cept  to  clear  the  roadway  passing  between  mounds  2  and  3.  A  peca- 
liarity  of  the  mounds  in  these  groups  is  that  they  are  not  round,  but 
have,  generally,  the  greatest  length  from  north  to  south,  although 
mounds  6  and  7  have  their  greatest  length  east  and  west.  They  will 
average  40  feet  in  length  by  20  feet  in  breadth,  and  from  18  to  20  inches 
in  height.  No  excavation  was  made  by  the  writer,  but  in  mound  10 
was  a  large  hole,  showing  quite  plainly  that  some  person  had  explored 
therein  at  a  recent  date.    Some  years  ago,  while  the  road  leading 
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throagh  1  to  4  was  being  worked,  human  bones  were  thrown  from  one  of 
the  mounds,  but  from  which  one  it  could  not  be  ascertained.    The 


FiO.  3. — ^Dawson  MotindB,  Sangamon  Conntj,  Illinois. 

builders  of  these  structures  were  in  the  neighborhood  of  everything 
necessary  to  savage  life,  good  hunting,  fishing,  tillable  land,  drinking- 
water,  and  fuel. 

M'GLEBNABD  MOUNDS. 

A  mile  and  a  quarter  south  of  the  junction  of  South  Fork  and  the 
Sangamon  Biver,  on  the  east  bluffs  of  South  Fork,  on  the  S£.  ^  of  the 
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Fig.  4. — McClemard  Mounds,  Saugauion  Coiiuty,  Illinois. 
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SE.  i  Sec.  33,  in  Clear  Lake  Township,  is  a  gronp  of  five  mounds.  It 
lies  on  a  hillside  sloping  toward  the  stream,  and  a  quarter  of  a  mile  to 
the  east  of  South  Fork.  The  following  plan  sho^ws  grouping  location; 
Mounds  1  to  3  are  round,  50  or  60  feet  in  diameter,  and  18  or  20  inches 
high.  Mounds  4  and  5  are  about  50  feet  long,  by  30  wide,  and  18  inches 
high.  Lines  drawn  through  the  center  of  4  and  5,  from  end  to  end, 
would  meet  in  the  center  of  1.  These  mounds  are  100  feet  apart.  Xo 
exploration  was  attempted.  The  ground  is  in  cultivation  as  grass 
land,  but  the  mounds  arc  still  quite  distinct.  Back  on  the  bluff,  to  the 
east  a  short  distance,  was  the  prairie ;  to  the  west  a  quarter  of  a  mile^ 
South  Fork ;  on  the  north  and  south  small  spring  branches. 


WATSON  MOUNDS. 

A  quarter  of  a  mile  south  of  the  bridge,  where  the  Clear  Lake  wagon- 
road  crosses  Sangamon  Biver,  in  Clear  Lake  Township,  on  the  SE.  |  of 
the  S£.  ^  Sec.  21,  is  a  group  of  four  mounds.  The  following  sketch  will 
show  the  location  of  the  mounds  with  regard  to  each  other,  as  well  as 
to  the  surrounding  natural  features: 


Buffalo  WaXUnu 


Fio.  5. — Watson  Mounds,  Sangamon  Connty,  niinois. 

Mounds  1  to  3  are  round,  1  and  3  being  probably  30  feet  in  diameter 
by  18  inches  in  height,  while  mound  2  is  about  40  feet  i^  diameter  by 
18  or  20  inches  in  height.  Mound  4  is  about  40  feet  long,  east  and  west, 
by  20  feet  in  breadth,  and  18  inches  in  height.  Mounds  1  and  2  are 
probably  50  feet  apart  5  2  and  3  are  150  yards  apart ;  3  and  4  about  100 
feet.  1^0  excavation  was  made.  The  mounds  follow  the  line  of  the  bluff 
north  and  south.    The  ground  at  the  south  end  of  the  bluff  has  been 
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in  cultivation  for  several  years,  bat  the  moands  are  still  quite  distinct. 
The  eastern  face  of  the  bluff  is  almost  perpendicular.  Between  the 
bluff  and  river  is  low,  marsl^y  ground,  but  the  river  bends  in  to  the 
bluff  a  little  farther  up.  Mound  4  is  in  the  timber,  but  tillable  land^ 
springs,  and  the  river  are  near. 

LYON  MOUNDS. 

Up  Sugar  Greek,  about  a  mile  from  its  junction  with  the  Sangamon 
Eiver,  are  two  mounds.  They  are  situated  on  the  east  bank  of  Sugar 
Creek,  on  a  bluff  30  or  40  feet  high,  on  the  SE.  i  of  the  NW.  J  Sec.  28, 
in  Clear  Lake  Township.  The  following  sketch  will  give  some  idea  of 
their  situation: 


Fia.  6. — Lyon  Mounds,  Sangamon  County,  Illinois. 

'Mound  1  is  50  feet  long,  north  and  south,  and  30  feet  wide ;  mound 
2  is  70  feet  long,  east  and  west,  and  50  feet  wide ;  they  are  each  16  or 
18  inches  high,  and  are  180  feet  apart.  No  exploration  was  made. 
The  timber  has  been  removed  from  the  land,  but  the  ground  has  not 
yet  been  explored.  .  The  builders  of  these  mounds  found  irf  their  vicin- 
ity an  abundance  of  good  water,  hunting,  fishing,  and  tillable  land. 

FARR  MOUNDS. 

On  the  north  bluff  of  Sugar  Creek,  about  2  miles  above  its  junction 
with  Sangamon  River,  on  the  NE.  J  of  the  IsB.  J  Sec.  29,  in  Clear 
Lake  Township,  iS  a  group  of  nineteen  mounds.  The  following  plan 
(Fig.  7)  shows  the  ilianner  of  grouping : 

Mound  1  is  80  feet,  and  mound  2  is  100  feet  long ;  they  are  each  40  feet 
wide  and  2  feet  high.  Mound  5  differs  from  other  mounds  in  that  a  pro- 
jecting arm  from  the  northwest  side  connects  it  with  a  smaller  mound. 
All  the  other  members  of  the  group  are  round,  and  range  in  diameter 
from  20  to  50  feet,  and  in  height  from  10  inches  to  2  feet.    Mounds  1 
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and  2  are  on  the  southern  hillside  and  in  the  woods.  The  others  are  on 
land  that  has  been  in  cultivation  for  twenty  years,  and  stand  on  the  top 
of  the  bluff.    The  writer  made  an  excavation  in  1,  but  found  nothing. 


Fio.  7. — ^Farr  Motrnds,  Sangamon  County,  Illinois. 

No  particular  arrangement  of  material  was  noticed.  On  mound  2  is  a 
white-oak  stump,  3  feet  in  diameter,  and  a  standing  white-oak  tree 

18  inches  in  diameter.    On  the  end  of  the  bluff  where  mounds  U  to 

19  stand  have  been  found  some  very  large  stone  axes,  weighing  9  or  10 
pounds.  To  the  north  of  this  group,  a  quarter  of  a  mile  or  less,  was  the 
prairie;  on  the  north  side  of  the  bluff*,  springs }  on  the  east,  a  spring 
branch:  on  the  south,  Sugar  Creek.  • 

I 

MUD  LAKE  MOUND. 

At  the  south  end  of  Mud  Lake,  in  Clear  Lake  Township,  on  the  NE. 
4  of  the  FE.  J  Sec.  17,  is  a  mound  that  may  with  some  propriety  be 
called  a  <*  connecting  link"  between  the  mound  builders  and  the  modem 
Indians.    It  is  situated  on  the  bluff  40  or  50  feet  above  the  water,  aod 
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aboat  the  same  distance  to  the  westward  of  the  lake. '  Originally  the 
bluff  was  covered  by  a  heavy  growth  of  timber,  but  it  has  now  been 
cleared,  and  will  no  doubt  soon  be  in  cultivation.  Only  one  mound  was 
found,  the  diameter  of  which  is  about  30  feet,  and  the  height  18  inches. 
The  material  used  in  its  erection  seems  to  have  been  camp  rubbish, 
broken  pottery,  bones,  shells,  &c.  Near  the  mound  are  several  depres- 
sions in  the  earth  from  4  to  8  inches  in  depth  and  about  30  feet  in  di- 
ameter. In  the  memory  of  the  "oldest  inhabitant,"  Indian  wigwams 
have  stood  over  similar  depressions.  It  is  not  unreasonable  to  conclude, 
then,  that  this  mound  once  stood  in  the  center  of  an  encampment  of  In- 
dians, by  whom  it  was  erected  through  the  daily  accumulation  of  rub- 
bish, bones,  shells,  &c. 

RICARD'S  LAKE  MOUND. 

Between  Spring  Creek  and  a  small  lake  known  as  Eicard's  Lake,  in 
Gardner  Township,  on  the  SW.  J  of  the  N W.  J  Sec.  25,  is  a  mound  sit- 
uated on  a  ridge.  The  lake  is  about  200  yards  south  of  the  stream, 
and  the  mound  is  midway  between  the  two.  The  diameter  of  the  mound 
is  50  feet  and  the  height  5  feet.  The  material  with  which  it  was  built 
was  taken  from  the  surface  of  the  earth  immediately  around  the  mound. 
If  any  particular  arrangement  of  the  material  was  attempted  it  was  not 
apparent  iu  the  hasty  and  very  imperfect  excavation  made.  At  a  depth 
of  3  feet,  at  the  center  of  the  mound,  two  bowls  of  rude  pottery  were 
found.  They  were  side  by  side,  and  though  the  settling  of  the  dirt, 
after  the  completion  of  the  mound,  had  broken  the  bottom  and  sides 
somewhat,  it  had  not  overturned  them.  What  they  may  have  contained 
when  first  buried  could  not  be  ascertained  from  the  inspection  given 
after  exhumation.  The  excavation  was  not  carried  deeper,  and  no  other 
relics  were  discovered.  The  ridge  on  which  this  mound  is  located  has 
never  been  cleared,  although  some  of  the  larger  trees  have  been  cut  for 
lumber. 

CONVERSE  MOUNDS. 

On  the  west  side  of  Spring  Creek,  and  about  a  quarter  of  a  mile  from 
its  junction  with  the  Sangamon  River,  in  Springfield  Township,  on  the 
SE.  J  of  the  NE.  J  Sec.  10,  was,  at  one  time,  a  group  of  mounds.  They 
were  situated  probably  100  yards  back  from  the  stream,  on  a  broad  hill- 
side sloping  toward  th^  south  and  east.  The  ground  has  been  cleared 
of  the  forest,  and  under  cultivation  so  long  that  almost  all  traces  of  the 
mounds  have  been  lost.  A  resident  of  the  vicinity,  however,  assured 
the  writer  that  before  the  land  was  cultivated,  and  even  for  some  years 
afterward,  they  were  quite  prominent.  No  plan  of  th^  group  could  be 
made. 

BEISCH  MOUND; 

On  the  bluff  west  of  Sangamon  Biver,  and  a  half  a  mile  down  the 
stream  from  the  mouth  of  Spring  Creek,  in  Springfield  Township,  on 
the  FW.  i  of  the  SE.  i  Sec.  3,  is  a  small  mound.    It  is  quite  probable 
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that  there  was  a  group  of  mounds  here,  but  the  laud  has  beeu  under 
cultivation  for  a  number  of  yearsj  and  all  traces  of  other  members  of 
the  group  have  disappeared.  The  one  mentioned  escaped  destruction 
by  being  too  far  out  on  the  point  to  be  easily  plowed  over.  This  point 
has,  however,  been  prepared  for  cultivation,  and  this  solitary  mound 
will  soon  <<  join  the  innumerable  caravan  "  of  mounds  that  disappears 
through  plowing.  The  diameter  of  this  structure  is  about  30  feet  and 
the  height  2  feet.  An  excavation  to  the  bottom  was  made,  but  noth- 
ing except  a  few  pieces  of  charcoal  was  found.  The  material  of  which 
it  was  constructed  was  scraped  up  from  the  surface  near,  and  no  ar- 
rangement, apparently,  was  followed  in  its  construction.  It  was  built  in 
the  woods  near  the  prairie,  spring  water,  and  good  tillable  land.  A 
fine  flint  hoe  was  found  by  the  writer  near  it,  besides  several  arrow- 
heads. Many  stones  may  be  picked  up  on  the  bluff,  having  one  smooth 
surface,  and  showing  the  action  of  fire. 

MISOELLANEOUS. 

It  is  believed  that  not  more  than  one-third  of  the  mounds  of  this 
-county  have  been  described  in  the  foregoing  papers.  AU  have  been 
given,  however,^  that  have  been  visited  by  the  writer.  He  has  been  in- 
formed that  there  are  many  more  along  the  streams  in  the  county,  and 
particularly  along  South  Fork,  and  Horse,  Sugar,  and  Lick  Creeks. 
On  the  fELrm  of  Benjamin  F.  Caldwell,  in  Chatham  Township,  on  Lick 
Oreek,  is  a  group  of  twenty-five  or  more.  On  Cautrall  and  Bichhuid 
Creeks,  in  the  north  part  of  the  county,  there  are  groups;  also  on  the 
^ast  shore  of  Clear  Lake,  in  Clear  Lake  Township.  In  fact,  wherever 
liigh  land  is  found  near  good  running  water  a  search  will,  in  most  in- 
stances, reveal  earthworks  of  the  Mound  Builders.  From  tiie  writer's 
knowledge  of  the  county  he  is  of  the  opinion  that  there  are  probaUy 
'^one  hundred  and  fifty  mounds  along  the  lakes  and  water-courses  within 
its  borders.  They  are  singularly  barren  of  relics  of  the  builders,  and, 
as  compared  with  the  prodigious  works  of  this  race  found  near  the  large 
streams  of  the  Mississippi  Valley,  they  are  small  indeed;  still  they  are 
interesting  as  part  of  a  great  system  which  could  only  be  incompletely 
studied  without  some  knowledge  of  its  poorer  and  smaller  numbers. 
From  the  absence  of  any  description  it  might  be  supposed  that  there 
were  no  work-shops,  ancient  camping  places,  or  cemeteries  in  this  county, 
but,  on  the  contrary,  there  are  many  of  each.  On  every  spot  of  high 
ground,  near  good  water,  may  be  found  greater  or  smaller  quantities  of 
flint  chips,  sometimes  in  such  quantities  that  bushels  of  them  may  be 
collected.  One  field  is  known  near  the  Sangamon  Biver,  where  wagon- 
*  loads  of  chips  may  be  easily  picked  up.  They  are  from  the  peculiar 
dark  stone  out  of  which  all  the  axes  of  this  country  were  made,  and  a 
spring  branch  on  one  side  of  the  field  reveals  the  fact  that  the  stones 
were  taken  from  its  beds  and  banks.  Thousands  of  pretty  smooth  ones 
yet  remain  there.    Most  of  the  work-shops,  however,  were  at  ancient 
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camping  places,  and  white  flint  was  used  for  arrows,  as  the  flakes  show. 
On  these  spots  will  al^o  be  found  blackened  stones,  arrows,  pestles,  mor- 
tars, axes,  &c.,  showing  that  here  once  stood  an  aboriginal  encampment. 
Each  plowing  of  the  ground  reveals  relics,  most  of  which  are  carried  to 
the  house  and  "  given  to  the  children  to  play  with." 

Of  relics  found  in  this  county  may  be  enumerated:  Axes,  stone  and 
copper,  arrows,  spears,  pestles,  mortars,  pottery,  pipes,  hoes,  spades, 
knives,  whetstones,  'Spicks,"  stpne  pendants,  and  flat  oval  stones  with 
holes  at  each  end.  While  the  mounds  of  this  county  are  very  poor  in 
relics,  the  ancient  camping  places  are  rich.  In  the  writer's  collection  is 
an  ax  found  on  the  field  mentioned  that  weighs  9^  pounds,  and  is  of 
perfect  form.  A  few  miles  farther  up  the  river  one  was  found  that 
weighs  10^  pounds ;  it  is  now  in  the  Illinois  State  Museum.  I^ear  a 
spring  on  the  South  Fork  of  the  Sangamon  a  gentleman  dug  up  a  hand- 
some little  copper  ax,  which  is  in  the  writer's  collection;  It  is  the  only 
piece  of  copper  that  has  so  far  been  found  in  the  county.  Axes  occur 
of  all  sizes  known  to  collectors.  Arrow  and  spear  heads  range  from 
three-quarters  of  an  inch  to  6  inches  in  length.  The  writer  has  one 
pestle,  one  mortar,  two  hoes,  and  a  fine  spade.  The  latter  was  found 
by  a  Mr.  Dawson,  about  100  yards  south  of  the  <^  Dawson  Mounds,"  and 
is  13^  inches  in  length  by  5}  in  breadth.  It  is  quite  smooth  at  each  end, 
showing  that  it  was  used  a  great  deal.  A  stone  pick  was  found  about 
a  mile  north  of  Springfield.  It  is  about  6  inches  in  length,  shaped  like 
the  common  pick  without  a  hole,  however,  and  was  probably  fastened 
in  the  usual  way  by  a  withe.  Only  one  end  of  it  was  ever  used«  In  the 
writer's  collection  is  also  a  plummet  of  Missouri  iron  ore,  but  it  was  found 
on  Lily  Lake,  in  Fayette  Gounty,  Illinois. 
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By  W.  H.  Adams,  of  Elmore,  III. 

On  the  north  side  of  Spoon  Biver,  75  yards  distant,  80  rods  west  of 
the  east  line,  and  20  rods  south  of  the  porth  line  of  Sec.  12,  T.  11  N.,  B. 
43  E.,  of  the  fourth  principal  meridian,  is  a  round  mound  about  30  feet 
in  diameter,  called  by  those  in  the  neighborhood  a  <^  hog-back."  On  the 
highest  point  of  the  hog-back,  at  the  surface,  is  some  evidence  of  fire. 
The  evidence  of  a  former  fire  increases  very  rapidly.  At  a  depth  of  12 
to  16  inches  I  found  five  skeletons,  nearly  all  the  bones  of  which  were 
calcined  by  fire,  and  many  of  them  entirely  consumed.  One  of  the' 
skulls  lay  to  the  north,  one  to  the  northwest,  one  to  the  southwest^ 
onei  to  the  south,  and  one  to  the  northeast.  With  the  bones  were  frag- 
ments of  sandstone  burnt  red.  At  or  near  each  skull,  and  nearly  on  a 
line  between  the  i)oint  of  the  shoulder  ^^^  ^^«  ^^  ^  water- worn  pe1>> 
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ble,  except  in  one  instance,  and  that  was  an  angular  piece  of  flint 
The  pebbles  had  not  been  acted  upon  by  the  fire,  so  that  they  must  evi- 
dently have  been  placed  there  after  the  intense  heat  of  the  fire  had  sub* 
sided.  From  the  appearance  of  the  earth,  one  would  be  strongly  inclined 
to  believe  that  the  fire  in  this  instance  had  been  one  of  unusual  intensity. 
From  the  position  of  the  skulls  to  each  other  the  feet  of  one  body  would 
reach  to  his  neighbor's  head,  if  laid  at  full  length.  One  of  the  skulls 
was  rather  thinner  than  those  we  usually  find  in  other  mounds.  Some 
of  the  teeth  evidently  belonged  to  a  person  of  great  age.  Other  of  the 
teeth  were  very  small,  but  I  cannot  say  that  they  belonged  to  an  in- 
fant. The  skulls  were  in  fragments,  the  largest  piece  obtained  being 
about  2  inches  square. 

On  another  '^  hog-back,"  east  of  the  one  described,  commencing  on 
Sec.  12,  T.  11,  E.  4,  E.,  extending  across  the  NW.  comer  of  Sec.  7,  T.  11, 
B.  5,  and  also  some  distance  on  Sec.  6,  T.  11,  are  thirteen  common  round 
mounds,  varying  in  height  from  18  inches  to  5  feet.  As  far  as  examined 
these  are  burial  mounds,  and  in  one  mound  I  found  nineteen  skeletons. 
This  mound  was  45  feet  in  diameter,  and  5  feet  in  height.  The  bones 
in  it  were  in  a  fair  state  of  preservation.  I  opened  four  or  five  of  this 
group,  and  in  each  were  found  pieces  of  trap-rock  from  1^  to  2  inches 
square,  pieces  of  burnt  sand-rock,  small  water- worn  pebbles,  which  I 
supposed  to  be  jasper  or  something  of  that  character,  and  in  the  largest 
mound  a  very  small  fragment  of  red  pottery. 

On  the  high  blufi;'  between  Spoon  Eiver  and  Walnut  Greek,  on  the 
south  line  of  the  SE.  ^  of  Sec.  6,  T.  11  N.,  E.  5  E.,  are  three  mounds  of 
some  importance.    The  first  is  a  common  round  mound,  3^  feet  high, 
with  a  base  diameter  of  40  feet.    This  mound  is  ^  rods  north  of  the  sec- 
tional line  between  Sec.  6  and  7,  and  60  rods  west  of  the  east  line  of  Sec 
6.    The  land  is  owned  by  Mr.  Henry  Jacques.    I  opened  this  mound  at 
the  apex,  and  at  a  depth  of  2  feet  found  quite  an  amount  of  ashes ;  also 
one  piece  of  trap-rock  of  irregular  shape,  about  the  size  of  a  small 
boy's  head,  and  a  hornstone  arrow-point  of  the  leaf-shape  pattern. 
Eight  feet  east  of  this  is  a  mound  62  feet  long  and  19  feet  wide,  with 
the  greatest  length  from  southwest  to  northeast.    I  made  a  cross-cat 
of  this  mound  at  the  middle,  and  in  the  center  found  a  bed  of  char- 
coal, 10  inches  deep,  intermingled  with  ashes.    I  also  made  an  openinf? 
near  the  east  end,  and  found  nothing.    Twenty  rods  east  of  this,  on 
the  sectional  line,  is  an  oblong  mound,  measuring  64  feet  from  west  to 
east  and  47  feet  from  north  to  south,  with  an  apparent  height  above 
the  surrounding  level  of  3  feet.    I  made  an  opening  in  the  center  of 
this  mound,  4^  feet  in  diameter,  and  at  a  depth  of  2  feet  I  found  some 
ashes  and  fragments  of  stone,  which  had  been  polished,  and  3  inches  of 
yellow  clay.    This  clay  has  the  appearance  of  its  having  been  rammed 
or  packed  while  in  a  plastic  state.    Below  the  packed  clay  is  a  thin 
stratum  of  red  paint,  and  below  the  paint,  ashes  and  paint  inter- 
mingled.    In  this  material  we  found  fourteen  arrow-points  made  of 
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hornstone,  all  of  the  leaf  pattern  except  one,  and  this  was  S^  inches  in 
length,  with  notches  at  the  heel,  and  had  the  appearance  of  having  been 
used ;  also  a  small  piece  of  galena.  Six  of  the  arrow-points  lay  with 
their  points  to' the  west,  one  to  the  soathwest,  one  to  the  east,  and  one 
to  the  north. 

There  was  a  slight  depression  on  the  sarface  above  the  deposit.  I 
made  an  opening  9  feet  east  of  the  center,  in  which  we  obtained  a  cop- 
per awl  or  needle,  3^  inches  in  length  and  three-sixteenths  of  an  inch 
square,  thick  in  the  middle  and  sharp-pointed  at  each  end.  This  cop- 
per implement  was  inclosed  by  some  material,  which,  under  a  micro- 
scope of  low  magnifying  power,  has  the  appearance  of  being  the  bark 
of  a  tree.  This  tool  lay  with  the  points  sonthwest  and  northeast.  I 
also  found  a  white  flint  sp^ar-point  or  lance-head  4  inches  in  length  and 
IJ  inches  wide,  without  notches  at  the  heel.  We  found  the  flint  imple- 
ment some  10  inches  southwest  of  the  copper,  which  was  surrounded 
by  the  same  red  material  as  the  first. 

I  made  an  opening  14  feet  west  of  the  center  of  this  mound,  and  at 
a  depth  of  3  feet  8  inches  I  found  a  copper  needle  or  awl,  rounded  and 
pointed;  three  copper  beads  one-fourth  of  an  inch  in  diameter  and  three- 
sixteenths  of  an  inch  in  length  ;  one  piece  of  copper  tubing  or  bead  1 
inch  in  length,  and  one-fourth  of  an  inch  in  diameter;  one  piece  of  tub- 
ing or  bead  three-sixteenths  of  an  inch  in  diameter  and  1  inch  in  length; 
one  piece  1|  inches  in  length  and  one-fourth  of  an  inch  in  diameter ;  and 
five  other  pieces  very  like  those  described;  also  a  small  fragment  of  a 
tooth,  bat  I  was  not  able  to  determine  positively  the  animal  to  which  it 
belonged,  but  think  it  belongs  to  a  human  being ;  also  several  small  flint 
])ebbles. 

There  axe  traces  of  a  breastwork  or  fort  commencing  at  the  south- 
western part  of  this  mound,  about  6  to  12  inches  in  height.  Commenc- 
ing at  the  mound  it  extends  120  feet  to  the  southwest,  thence  67  feet 
south,  thence  south-southeast  106  feet,  thence  to  bluff  of  Spoon  Eiver 
(bluff  40  feet  high),  130  feet  from  bluff  to  mound  in  a  straight  line  SE.  186 
feet.  All  the  arrow-points  were  finely  finished,  and  far  superior  to  those 
found  on  the  surface  of  the  ground.  This  mound  is  42  rods  west  of 
Spoon  River.  The  binffs  here  are  composed  of  the  usual  yellow  clay, 
and  contain  very  little  sand.  On  the  northeast  corner  of  the  NW.  J  of 
the  SE.  i  Sec.  5  are  three  common  round  mounds,  standing  in  a  triangu- 
lar position  to  each  other,  with  the  largest  to  the  north,  the  next  in  size 
directly  south  of  it,  and  the  smallest  to  the  east. 

On  or  near  the  southwest  corner  of  Sec.  4,  T.  11  N.  of  the  base  line 
6,  east  of  the  fourth  principal  meridian,  are  a  series  of  common  round 
and  long  mounds  of  more  importance  than  any  yet  discovered  in  this 
part  of  Illinois.  Oommencing  at  a  point  near  the  foot  of  a  long  bluff 
and  sloping  to  (he  south  40  rods  north  of  the  south  line  of  Sec.  4,  and 
10  rods  east  of  the  west  line,  are  three  common  round  mounds.  For 
convenience  we  have  numbered  these  mounds  commencing  with  the 
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most  westerly.  (The  distance  is  from  center  to  center  of  roaud  momids, 
and  from  end  to  end  of  long  mounds.) 

From  1  to  2  is  39  feet  from  center  to  center;  from  2  to  3  is  30  feet 
from  center  to  center ;  from  3  to  4  is  50  feet  from  center  to  center. 

This  mound,  80  feet  long,  with  a  cross  at  the  end  of  33  feet  in  length, 
is  2  feet  high.  The  cross  is  10  feet  wide.  The  main  or  principal  mound 
is  15  feet  wide.  From  Ko.  4  to  No.  5  is  123  feet.  No.  5  is  a  common 
round  mound  3  feet  high,  with  a  base  diameter  of  40  feet.  From  No.  5 
to  No.  6  is  53  feet.  No.  6  is  98  feet  long,  2  feet  high,  18  feet  wide,  with 
the  greatest  length  from  southwest  to  northeast.  From  No.  6  to  No.  7 
is  75  feet,  west^qorthwest  of  No.  6.  ^o.  7  is  104  feet  long,  2^  feet  high, 
and  18  feet  wide,  with  the  greatest  length  from  southwest  to  northeast. 
From  No.  7  to  No.  8  is  100  feet.  No.  8  is  140  feet  long,  3  feet  high,  and 
20  feet  wide.  Fifty  feet  from  the  south  end  of  this  mound  is  a  black- 
oak  tree  3  feet  in  diameter,  and  standing  in  the  middle  of  the  monnd. 
This  mound  is  100  feet  west  of  the  bluff  of  Spoon  Kiver.  The  bluff  is 
40  feet  in  height  at  this  place  and  very  precipitous. 

In  company  with  Mr.  W.  J.  Morris,  I  made  a  cross-cut  in  this  mound 
to  the  original  soil.  At  every  spadeful  we  would  bring  up  flint  chips, 
and  we  found  several  pieces  of  trap-rock,  some  of  them  polished  on  one 
side.  In  accordance  with  the  usual  rule  here,  of  computing  sixteen 
growths  to  the  inch,  I  measured  on  one  side  of  the  center  of  the  tree. 
(This  is  the  rule  here  for  black  oak.)  Around  the  mound  when  the 
leaves  are  off  are  great  quantities  of  flint  chips. 

We  made  a  slight  examination  of  Nos.  6  and  7,  and  found  nothing 
excepting  traces  of  ashes  and  charcoal.    On  opening  No.  3,  at  a  depth  of 

2  feet  I  found  ashes,  at  2^  feet,  6  to  8  inches  of  charcoal  and  ashes,  at 

3  feet  hard-packed  earth.  At  3  feet  3  inches  1  found  two  skeletons 
with  all  the  bones  very  much  decayed  excepting  the  teetb,  and  these 
were  not  worn  by  the  owner  for  probably  thirty  years.  I  opened  2  and 
1  and  found  nothing.  All  the  mounds  have  the  appearance  of  having 
been  built  at  the  same  time  and  by  the  same  people.  Spoon  Eiver  at 
this  point  is  100  feet  wide.  I  found  no  depressions  from  whence  the 
material  of  which  these  mounds  are  built  was  taken. 
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By  A.UG.  A.  FoERSTB,  oj  Dayton  Ohio. 

The  country  west  of  Dayton  is  subject  to  inundation  on  the  part  of 
the  Miami  Eiver  during  the  spring  freshets.  The  city  recently  con- 
structed levees  to  protect  the  land  within  its  cori>oration,  which  includes 
some  corn-fields  extending  for  a  mile  along  the  west  bank  of  the  river. 
Por  this  entire  distance,  the  construction  of  the  levee  necessitated  the 
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removal  of  about  2  feet  of  the  surface  earth  for  quite  a  distance  on  either 
side  of  the  embankment.  Fragments  of  pottery  were  here  found  by 
Mr.  Chester  Kiehl,  and  were  readily  identified  as  being  Indian  work.. 
This  gentlemai)  invited  a  few  acquaintances  to  assist  him  in  his  excava- 
tion, which  led  to  some  interesting  results. 

The  pottery  was  found  at  an  almost  uniform  distance  of  3  feet  be- 
neath the  original  surface  of  the  earth,  associated  with  the  bones  of  the 
buffalo,  the  deer,  and  the  elk,  known  to  have  been  common  in  this  valley. 
Several  human  skeletons  have  also  been  found,  which,  at  first,  led  to 
the  belief  that  a  burial-ground  had  been  discovered,  but  the  following 
facts  induce  an  opposite  opinion  :•  The  heaps  of  ashes  were  found  at  a 
uniform  depth,  and  usually  contained  the  pottery,  which  was  mostly  in 
fragments.  The  skeletons  were  found  at  the  same  depth,  but  were  ex- 
tremely few  in  number  when  compared  with  the  number  of  ash-piles 
and  pottery  and 'implements  found  in  their  vicinity,,  since  the  latter 
would  necessarily  fall  under  the  head  of  articles  buried  with  the  dead 
to  be  of  use  in  the  other  world ;  however,  there  were  too  many  relics, 
too  scattered,  to  appear  to  have  been  buried  there.  This  was  probably 
an  ancient  village,  the  tribe  of  which  perished  or  left,  and  the  place  was 
afterwards  covered  by  the  heavy  sediment  of  the  river  during  inunda- 
tion. The  skeletons  are  probably  those  of  a  later  race  buried  here,  or 
those  of  the  old  inhabitants  whose  bodies  remained  on  the  ground  after 
some  great  warfare. 

The  removal  of  earth  for  the  levee  considerably  lightened  the  labor 
of  excavation,  and  resulted  in  the  finding  of  more  relics  than  would 
otherwise  have  been  attainable.  Some  idea  of  their  antiquity  may  be 
gained  by  learning  that  they  were  found  2  feet  beneath  the  surface 
and  that  more  than  2  feet  must  be  added  to  this  depth  to  make  allow- 
ance for  the  removal  of  earth  for  the  neighboring  levees. 

A  large  number  of  mussel  shells,  belonging  to  the  species  of  Unio  verru- 
cosus^ Barnes,  were  found  with  holes  cut  into  shell,  large  enough  for 
the  introduction  of  a  finger.  The  valves  in  this  condition  were  prob- 
ably used  as  earth  and  sand  scrapers,  taking  the  place  of  shovels,  prob- 
ably also  as  skin  scrapers,  for  which  they  are  adapted.  Placing  the  finger 
through  the  hole,  and  the  back  of  the  valve  against  the  palm  of  the 
hand,  it  can  be  held  with  ease  and  firmness.  Some  of  the  scrapers  had 
become  calcined  by  exposure  to  fire,  and  were  found  in  an  imperfect 
condition  throughout  the  ash  layer. 

The  carapax  of  the  lady  turtle,  Chrysemys  marginata,  was  found  in 
several  instances,  the  plastron  having  been  removed.  In  this  condition, 
it  could  be  used  as  a  drinking  cup,  the  handsome  green  color  variegated 
with  yellow  and  red  making  it  a  pretty  object.  Near  Cincinnati,  the 
shell  of  this  turtle  has  been,  found  pierced  by  two  holes,  which  undoubt- 
edly enabled  the  Indian  to  use  it  as  a  pretty,  although  cumbersome,  or- 
nament. 

A  few  arrow-heads  made  of  chert  were  either  triangular  in  shape  or 
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of  an  elou gated  form  urisiDg  from  a  square  base.  They  are  made 
of  a  chert  common  at  Flint  Bidge,  in  the  southeastern  part  of  Licking 
County.  This  station,  belonging  to  the  lower  coal-measures  of  the  Car- 
boniferous period,  consists  of  a  layer  of  limestone  containing  many 
quartz  crystals  and  nodules  of  chert.  The  latter  were  sought  by  the 
Indians  far  and  wide,  who  came  to  this  station  and  mined  for  the  chert, 
employing  it  for  their  arrow  and  spear  heads.  Holes  and  excavations 
still  exist,  pointing  back  to  a  time  when  this  was  the  common  center, 
for  hundreds  of  miles,  of  the  Indians  hordes,  intent  on  the  material  so 
useful  in  gaining  their  sustenance  and  asserting  their  swa3^  among  the 
native  tribes.  It  was  therefore  not* an  unexpected  discovery  to  find 
that  the  arrow  heads  above  mentioned  belonged  to  the  same  class  of 
cherts  as  those  found  at  Flint  Kidge. 

A  few  of  the  bone  implements  commonly  in  use  by  the  Indian  tribes 
were  found.  One  of  the  heavy  implements  made  from  elk  antlers,  usu- 
ally called  awls,  had  the  larger  extremity  hollowed  out  for  a  distance 
of  about  2  inches,  and  four  holes  were  drilled  into  this  end  from  oppo- 
site sides,  so  that  the  instruments  could  be  conveniently  fastened,  by 
means  of  a  thong,  to  a  belt  or  to  the  wrist.  If  this  instrument,  10 
inches  long,  with  a  coarse  point,  was  indeed  used  as  an  awl,  another 
implement  of  bone,  of  the  same  length,  but  long,  narrow,  and  quite  flat, 
showing  at  one  end  that  it  had  once  been  longer  as  well  as  pierced,  may 
have  formed  the  needle  by  means  of  which  the  hide  was  sewed  together 
after  the  awl  had  done  its  work.  This  needle  was  evidently  made  from 
the  rib  of  some  animal.  Another  piece  of  bone,  pointed  at  one  end,  may 
be  called  an  awl  or  an  eyeless  needle.  It  was  only  2  inches  long.  A 
fractured  bone,  pointed  at  one  end  and  about  4J  inches  long,  conld 
scarcely  hav^e  been  anything  but  an  awl.  Quite  a  singular  implement, 
made  of  an  antler  point,  rounded  and  smoothed  as  well  as  hollowed  out 
at  the  larger  extremity,  is  without  doubt  an  arrow-point,  and  the  points 
are  found  in  Ohio  of  any  size  between  1  and  4  inches.  This  suggested 
the  idea  that  although  the  pointed  instruments  made  from  elk  antlers 
are  ordinarily  to  be  considered  as  awls,  the  peculiar  specimen  above 
described  may  have  been  used  as  a  spear-head,  the  holes  being  useful 
in  fastening  it  to  the  spear-shaft. 

Marginella  apicina^  a  marine  shell,  found  only  in  the  Gulf  of  Mexico 
and  the  neighboring  Atlantic,  was  found  about  the  niBck  of  one  of  the 
skeletons.  About  thirty  of  these  handsome  little  shells  were  picked 
up  which  had  once  formed  a  necklace  in  connection  with  some  shell 
beads  immediately  to  be  described.  The  marginellas  had  been  pierced 
by  rubbing  the  apex  of  the  shell  obliquely  on  some  stone  until  the 
chambers  of  the  shell  were  exposed,  after  which  they  conld  be  readily 
threaded. 

The  rest  of  the  shell  beads  show  more  artistic  skill.  They  are  smaU, 
round,  and  made  from  some  larger  shells,  probably  the  common  unifa 
of  the  river.    The  largest  were  only  one-eighth  of  an  inch  large,  and  the 
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smallest  aboat  one-tenth  of  an  inch.  Of  these  beads  about  one  hundred 
and  seventy-five  were  found.  They  were  generally  flat  at  the  ends,  the 
plates  of  shell  structure  extending  lengthwise,  the  sides  were  either  im- 
perfectly cylindrical  or  a  slight  attempt  was  made  to\^rd  rounding 
hem  off  as  in  modem  glass  beads.  The  interesting  feature  is  the  man- 
.ler  in  which  the  holes  are  drilled.  They  consist  of  two  concave  open- 
mgs,  one  from  each  end,  having  the  opening  towards  the  center  of  each 
bead,  the  narrowest  diameter  showing  that  the  holes  were  drilled  from 
both  sides,  the  openings  meeting  in  the  center.  K  the  hole  had  been 
drilled  from  one  side  alone  the  form  of  the  opening  would  have  been 
that  of  a  hole  large  at  one  end  and  smaller  at  the  other. 

The  only  Indian  skull  which  was  at  all  well  preserved  presented  the 
ordinary  features  of  an  Indian  head.  It  had  a  flattening  of  the  occiput 
on  the  left  side  of  the  bead,  in  which  it  differs  from  ordinary  cases  of 
compression  where  the  flattening  is  regular  and  exactly  on  tbe  back  of 
the  head,  not  towards  either  side.  Skull  flattening  is  now  known  to 
be  a  common  practice  among  the  lower  types  of  men ;  it  is  even  prac- 
ticed at  present  near  Marseilles,  in  France,*  where  it  is  probably  a  relic 
of  barbarism  dating  back  to  the  Huns,  who  themselves  obtained  it  from 
an  Asiatic  source.  The  practice  is  said  to  be  of  Mongolian  origin,  and 
is  mentioned  by  early  Greek  and  Eoman  authors.  The  flattening  in 
the  present  instance  was  caused  by  the  cradle-board,  to  which  the  In- 
dian in  his  infancy,  while  his  skull  was  still  soft,  had  been  tied.  The 
pressure  of  the  hard  board  upon  the  soft  head  caused  the  flattening. 
The  cradle-board  is  a  well-known  factor  in  the  Indian's  life,  and  is 
frequent  in  illustration  of  the  Indian  pquaw  with  her  dusky  pappoose. 

The  pottery  fragments  were  quite  abundant,  especially  so  in  the  ashes 
and  in  their  immediate  vicinity.  The  pieces  seemed  rarely  to  belong 
together,  and  no  entire  pots  were  found,  which  would  lead  to  the  infer- 
ence that  the  fragments  were  the  remains  of  pots  accidentally  broken, 
the  larger  pieces  being  thrown  away,  the  smaller  ones  remaining  in  the 
ashes,  so  that  the  broken  pieces  can  rarely  be  restored.  The  pottery  of 
Indians  is  well  known  to  have  been  the  work  of  their  women.  Its 
quality  varied  considerably,  but  in  general  it  may  be  said  to  have  be- 
come ruder  in  proportion  to  the  distance  of  the  tribes  from  Central 
America,  the  great  aboriginal  art  center.  Ohio  art  is  of  quite  a  low 
character,  ornamentation  being  usually  restricted  to  simple  geometrical 
figures  consisting  of  parallel  lines,  either  straight  or  curved,  which  meet 
each  other  at  various  angles.  The  vast  majority  received  no  ornamenta- 
tion whatever,  and  attempts  at  figures,  human  or  of  animals,  are  exceed- 
ingly rare.  So  attempts  at  glazing  were  made ;  in  a  few  specimens  a 
gloss  is  found,  due  to  vitrifaction  of  the  silicious  element  contained  in 
the  clay  used.  No  attempt  at  coloring  is  apparent,  the  variation  of 
color  being  due  to  the  soil  and  materials  used,  and  accidental  rather 

*  Smithsonian  Report,  1859. 
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than  intentional.  The  colors  are  confined  to  red,  caused  by  oxides  of 
iron ;  grayish-white,  due  to  the  use  of  "blue  clay^;  and  a  very  dark 
brown,  the  clay  not  being  pure,  but  mingled  with  vegetable  materials. 

The  custom  of  burial  in  vases  seems  not  to  have  been  practiced  by 
the  Ohio  savage,  so  that  the  pottery  all  belongs  to  the  aJceek  type. 
The  akeeJc  is  a  vessel  rounded  at  the  base  and  destined  for  use  as  a 
sand  bath,  being  placed  in  the  heated  sand  and  ashes,  over  which  a  tire 
had  previously  been  kindled.  The  akeek  had,  therefore,  no  use  for  legs, 
and  did  not  receive  any.  The  edge  of  the  pots  generally  flared  out  a 
little,  but,  to  aid  the  Indian  in  removing  his  akeek,  he  thickened  the 
lips  at  various  parts  of  the  circumference  and  allowed  it  to  project  a 
little ;  this  served  as  a  handle.  The  large  and  coarser  pottery,  des- 
tined to  be  hung  over  a  continaed  fire,  was  pierced  by  boles  not  far 
from  the  edge,  generally  two  holes  a  few  inches  apart,  accompanied  by 
a  similar  set  on  the  opposite  side.  In  sOme  cases  little  handles  are  at- 
tached near  the  lip  of  the  pot,  through  which  cords  might  be  passed. 
Usually  these  are  four  in  number  and  are  placed  at  equal  distances  ou 
the  edge  of  the  akeek.  In  this  manner  the  akeeks  were  readily  sas 
pended  from  the  apex  of  a  tripod  formed  by  branches  of  trees.  In 
vessels  not  intended  for  suspension  these  handles  are  reduced  to  one  or 
two,  which  allow  a  passage  of  the  finger  through  the  ring  form^  by 
the  handle.  In  those  destined  for  suspension,  the  handles  as  well  as 
the  holes  usually  do  not  readily  admit  the  passage  of  a  finger,  these 
having  evidently  been  designed  only  for  cords.  The  necks  of  ail  these 
pots  are  contracted ;  many  necks  end  with  this  contraction,  but  most 
of  them  flare  out  again  into  something  of  a  lip.  4-  ^^^J  unique  pot,  or 
drinking  cup,  of  the  former  type  was  found  with  a  depth  of  about  3J 
inches,  which  contracted  at  the  mouth  to  only  2^  inches.  Its  average 
thickness  was  about  five-sixteenths  of  an  inch,  but  in  order  to  form  the 
lip  the  edge  had  been  thinned  out  by  pressure  between  the  edge  of  the 
fingers  until  it  was  only  two-sixteenths  of  an  inch  in  thickness.  The 
finger  marks  are  still  visible.  In  some  cases  no  attempt  at  a  distinct 
lip  was  made,  the  edge  of  the  pot  being  merely  smoothed  and  rounded 
ofi'.  The  height  in  civilization  reached  by  the  Indians  here  concerned, 
however,  seemed  to  require  at  leaat  a  rim  to  his  pot,  even  if  all  other 
ornamentations  failed.  This  was  formed  by  doubling  back  the  edge  of 
the  pot  for  a  short  distance  so  that  it  formed  a  somewhat  broad  ring 
about  the  upper  edge  of  the  pot.  This  was  either  left  plain  or  orna- 
mented with  the  rest  of  the  vessel. 

Ornamentations  are  usually  plain,  and  even  the  most  elaborate  works 
show  but  little  knowledge  of  proportion  in  drawing.  It  may  be  divided 
into  incidental  and  intentional.  The  incidental  art,  although  not  evinc- 
ing any  skill  oh  the  part  of  the  Indian  as  far  as  artistic  matters  are  con- 
cerned, was  none  the  less  effective,  and  led  to  a  principle  in  their  art 
which  showed  considerable  taste.  I  refer  to  the  matter  of  relief.  The 
Indian  without  the  aid  of  a  potter's  wheel,  and  relying  mainly  upon  his 
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hands  as  a  potter,  took  recourse  to  many  a  device  to  form  bis  clay. 
Common  in  the  soath  was  the  molding  of  his  work  over  a  gourd  and 
then  burning  out  the  gourd  by  means  of  fire.  In  the  north  the  clay  wa& 
often  molded  in  a  bag  made  from  the  coarse  fibers  of  some  plant,  proba- 
bly from  the  fibrous  bark  of  some  tree.  On  burning  the  vessels  impres- 
sions were  left  of  the  bag,  sometimes  even  of  the  nature  of  its  woof.  In 
a  fine  specimen  found  at  our  diggings  even  the  individual  fibers  have 
left  their  impress ;  on  the  other  hand  a  piece  found  about  7  miles  away, 
in  a  southeasterly  direction,  along  the  same  river,  shows  very  plainly  a 
series  of  parallel  threads  a  short  distance  apart,  crossed  vertically  by 
an  abundance  of  threads  which  are  placed  side  by  side.  This  is  the 
plan  of  some  '*  mound  builder's  "  cloth  found  in  the  same  neighborhood, 
and  illustrates  the  manner  of  work.  Baskets  of  willow  and  of  wood 
splinters  are  said  to  have  been  used.  Some  few  pieces  of  potter^^  found 
with  the  rest  may  have  been  molded  in  this  manner,  but  the  impres- 
sions left  are  not  plain  enough  to  determine  this  with  certainty.  On 
the  other  hand  bark  impressions  are  very  common,  some  of  which  might 
possibly  belong  to  bark-basket  work,  but  a  careful  study  makes  me  be- 
lieve that  most  of  the  bark  impressions  were  made  in  order  to  make  the 
X>ot  look  more  beautifid  than  it  would  with  a  plain  surtace.  Basket 
work  would  require  that  the  impressions  should  occasionally  cross  each 
other,  which  they  rarely  do.  Again,  these  impressions  commonly  ap- 
pear about  the  necks  of  pots,  a  place  which  derives  its  shape  from  the 
hand,  as  may  be  seen  from  the  delicate  curves  there  necessary,  at  least 
in  the  finer  pots,  and  it  would  be  too  much  to  assign  this  delicatenesa 
to  the  forming  baskets,  especially  as  the  neck  is  generally  smooth, 
owing,  no  doubt,  to  contact  with  the  fingers  while  the  neck  was  being, 
molded.  Again,  the  bark  marks  appear  on  the  rim  of  the  vessels,  a 
place  usually  formed,  not  in  contact  with  the  basket,  if  there  be  any,  but 
by  the  fingers. 

The  edge  of  the  vessel,  according  to  modem  notions  of  pottery,  is 
fashioned  last,  and  after  the  neck  has  been  contracted.  After  the  edge 
is  turned  over  to  form  the  rim,  the  inside  surface  thus  exposed  forming, 
the  rim  on  the  outside,  should  manifestly  have  no  back  markings,  but 
the  contrary  is  the  case.  Again,  the  handle,  fashioned  by  hand  and 
afterward  stuck  on,  often  has  bark  markings  on  the  outside  of  the  curve, 
sometimes  within.  I  have  been  thus  explicit  in  order  to  show  that  much 
of  this  bark-marking  is  a  matter  of  art,  not  of  accident,  and  that  the 
object  was  the  beautifying  of  the  pot.  At  any  rate,  a  specimen  waa 
found  in  which  an  attempt  of  bark  imitation  was  made  by  means  of 
some  sharp-pointed  instrument,  which  made  the  surface  look  more  hand- 
some than  a  mere  bark  impression  would  have  done.  The  lines  of  thia 
instrument  intersect  each  other  at  angles  impossible  in  bark  impres- 
sions of  the  character  here  represented. 

The  idea  of  relief  having  once  been  gained,  it  could  readily  be  ap- 
plied in  other  ways,  the  most  successful  being  the  work  on  the  pots> 
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found  at  La  Porte,  Ind.,  in  which  a  relief  is  produced  by  the  punches  of 
a  Bquare-pointed  stick;  against  this  the  lines,  curved  and  of  various 
pattern,  stand  out  more  beautiful  by  far  than  if  cut  on  a  plain  surface. 
The  idea  of  bark  impressions  which  led  to  their  use  as  a  matter  of  re- 
lief, did  not  forbid  the  drawing  of  figures  on  a  plain  surface  when  taste 
seemed  to  require  it. 

The  geometrical  figures  on  pots  are  mostly  confined  to  the  neck  and 
its  border  or  rim.  In  many  cases  a  mere  stick  may  have  been  used  to 
€ut  in  the  lines,  but  in  the  best  work  the  clay  seems  to  have  been  gouged 
out  by  some  pointed  instrument,  probably  by  a  pointed  bone  which 
had  first  been  fractured  so  as  to  expose  the  hollow  interior,  and  then 
smoothed  down  so  as  to  leave  a  groove  at  the  end.  A  hollow  stick  waa 
also  effectively  used  to  make  small  circular  dots  by  way  of  ornament; 
these  often  left  a  little  elevation  in  the  hole,  owing  to  the  softness  of 
the  pith.  The  figures  themselves  may  readily  be  reduced  to  a  few  sim- 
ple plans  as  far  as  pots  discovered  near  Dayton  were  concerned.  A 
<x>mmon  form  is  to  have  various  oblique  lines  met  by  other  obliqne 
lines  at  an  angle  usually  not  far  from  90  degrees.  Another  figure  was 
to  have  a  series  of  parallel  wavy  lines  crossed  by  others  of  the  same 
character.  The  use  of  a  single  wavy  line  is  very  rare,  and  in  the  case 
discovered  was  accompanied  by  a  series  of  dots.  The  ornaments  of 
the  border  are  somewhat  similar,  allowing  also  a  very  effective  one, 
made  by  pressing  a  stick  obliquely  against  the  edge  of  the  rim,  as  many 
ladies  ornament  their  pies.  The  dots  made  as  described  above  were 
placed  wherever  they  were  thought  to  be  effective,  and  often  withont 
any  particular  arrangement.  Little  more  can  be  said  of  this  potterj, 
excepting  that  the  clay  was  mingled  with  fine  gravel-sand,  pounded 
quartz  rocks,  pounded  gneiss,  containing  abundance  of  mica,  more  rarely 
with  pounded  shells.  This  practice  is  well  known  to  have  been  done 
with  a  desire  to  prevent  cracking  and  fracturage  during  the  baking 
process.  The  finest  and  thinnest  pottery  is  about  one-eighth  of  an  inch 
thick,  and  contains  only  fine  particles ;  the  coarsest  and  thickest  pot- 
tery is  often  one-half  of  an  inch  thick,  and  contains  coarse  pieces  of 
quartz,  sometimes  an  eighth  of  an  inch  to  three-sixteenths  in  diameter. 
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By  J.  P.  MacLean,  of  Hamilton ,  Ohio. 

Butler  County,  Ohio,  is  situated  in  the  southwestern  part  of  the  State, 
and  joins  the  State  of  Indiana.  Through  it  passes  the  Great  Miami 
Biver  in  a  southerly  direction.  It  contains  numerous  remains  of  that 
people  known  as  the  <^  Mound  Builders,"  among  which  afe  not  less  than 
two  hundred  mounds,  varying  in  height  fh>m  18  inches  to  43  feet 
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These  mounds  and  the  general  surface  of  the  coantry  have  afforded  not 
less  than  two  hundred  thousand  implements  belonging  to  pre-historic 
times,  and  every  succeeding  year  adds  to  the  number.  When  it  is  con- 
sidered that  the  county  contains  but  291,000  acres,  including  waste 
land  caused  by  streams  and  wood-land,  the  yield  of  implements  must 
be  regarded  as  remarkable.  The  plow  turns  up  a  vast  number  every 
year,  as  though  the  supply  was  undiminished. 

The  tumuli,  located  on  the  second  and  third  river  terraces,  have  never 
been  systematically  explored.  The  plow  has  been  instrumental  in  turn- 
ing out  many  relics  from  the  mounds,  and  curiosity-seekers  have  obtained 
many  specimens  by  digging  into  them,  but  without  taking  note  of  the 
layers  forming  the  tumuli.  Most  of  the  relics  have  been  taken  near  the 
surface  of  the  mound,  and  cousistof  arrow  and  spear  heads,  axes,  pestles, 
mortars,  pottery,  &c.  A  mound*  situated  in  Fairfield  Township  was 
partially  taken  down ;  and  in  removing  the  earth  there  was  found  a  thin 
copper  breast  plate,t  5^  inches  long,  and  3§  inches  wide  at  one  end,  and 
4^  inches  at  the  other.  Near  the  center  are  two  perforations  an  inch 
apart,  broader  on  one  side  than  on  the  other.  The  implement  was  ham- 
mered out  cold.  One  side  is  pal'tially  covered  with  verdigris.  From 
one  of  the  three  mounds  on  the  commanding  hill  in  section  9,  Saint  Clair 
Township,  there  was  plowed  up,  in  1855,  four  copper  hatchets,  6  to  9 
inches  long,  and  4  to  2  inches  wide.  From  a  mound  (location  not  now 
known)  James  McBride  procured  the  representation  of  the^  head  of  a 
bird,|  somewhat  resembling  the  toucan.  It  was  made  out  of  clay,  and 
seemed  originally  to  have  been  attached  to  some  vessel. 

A  few  of  the  mounds  have  been  entirely  removed  and  the  contents 
noted.  In  grading  for  the  Cincinnati,  Hamilton  and  Dayton  Bailroad, 
it  was  found  necessary  to  cut  through  the  large  mouud  in  section  11, 
Madison  Township.  This  mound  was  not  only  cut  in  two  through  the 
center,  but  the  grade  of  the  roadbed  went  below  the  original  surface 
of  the  ground.  At  the  bottom  of  this  tumulus  and  under  the  apex  were 
found  human  bones  and  chert  implements.  With  the  bones  was  found 
cloth.  The  cloth  had  the  appearance  of  having  enveloped  the  skeleton. 
The  fabric  was  composed  of  some  material  allied  to  hemp,  and  the  sep- 
aration between  the  fiber  and  the  wood  was  as  thorough  as  at  this  day 
by  the  process  of  rotting  and  hackling.  During  the  year  1881 1  exam- 
ined some  of  this  cloth,  theif  in  the  possession  of  Thomas  Doner,  a  drug- 
gist, of  Dayton,  Ohio.  I  found  the  thread  to  be  coarse,  uniform  in  size, 
and  regularly  spun.  In  grading  for  a  roadway  in  Wayne  Township,  it 
was  found  necessary  to  cut  away  the  greater  portion  of  a  mound  in  section 
24.  At  the  base  of  the  mound  occurred  a  human  skeleton  in  an  extended 
position.  Lying  upon  the  chest  of  the  skeleton  was  a  spear-head,  com- 
posed of  blue  chert,  nearly  6  inches  in  length  and  2  inches  in  width 


*  Ancient  monuments  of  the  MlBsiflsippi  VaUeyi  Plate  txx,  No.  1. 
t  Figured  in  ''Monnd  Boilden,"  page  164. 
I  Ancient  monuments,  page  194» 
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just  below  the  barbs,  the  whole  being  symmetrical.  Mr.  Eichard  Brown 
removed  a  mound  in  Ross  Township,  and  beneath  the  mound  and  nnder 
the  original  surface  of  the  ground  he  found  a  badge  of  authority*  com- 
posed of  cannel-coal.  It  is  perfectly  symmetrical  and  finely  finished. 
The  two  wings  are  divided  into  halves  by  a  ridge  extending  the  whole 
length  of  the  implement.  At  the  corners  of  the  wings  are  knobs.  At 
the  center  it  is  narrow,  thick,  and  arched,  but  broad  at  the  wings;  the 
extreme  length  being  8^  inches  and  the  greatest  width  3^  inches.  Kear 
the  center  are  two  perforations  1^  inches  apart,  the  greater  diameter  of 
the  x>erforation8  being  on  the  under  side. 

Many  skeletons  have  been  taken  from  the  mounds.  In  some  casef 
several  have  been  found  together,  forming  a  circle,  the  crania  being 
at  the  center.  The  cranium  taken  from  an  ash-pit  in  a  mound  in 
Liberty  Township  fell  into  my  possession,  and  in  due  time  I  presented 
it  to  the  Smithsonian  Institution.  It  was  in  a  perfect  state  of  preser- 
vation, and  exhibited  all  the  characteristics  constituting  Indian  cranift. 

Under  the  direction  of  the  Smithsonian  Institution,  I  undertook  the 
examination  of  some  of  the  tumuli  during  the  summer  of  1883.  The 
first  to  examine  was  the  group  located  on  Sec.  21,  Boss  Township.  This 
^roup  is  figured  in  <<  Ancient  Monuments,"  page  170.  Although  I  had 
visited  this  group  on  a  previous  occasion,  I  had  yet  never  examined 
them  carefully  until  July  25, 1883,  when,  in  company  with  Hon.  W.  H. 
Harr,  judge  of  probate,  I  commenced  an  exploration.  The  mounds  as 
represented  in  <^  Ancient  Monuments"  are  not  as  we  found  them.  We 
noticed  that/,  «,  and  d  (see  Fig.  1),  are  still  to  be  seen,  although /has 
been  plowed  down ;  but  as  the  composition  of  the  mound  is  different 
from  the  surrounding  surface  it  is  plainly  visible.  As  to  6  and  c  there 
is  no  trace  whatever.  The  soil  gives  not  the  least  indication  that  there 
had  ever  been  there  two  mounds.  If  composed  of  either  clay  or  ashes 
or  both,  it  would  seem  that  some  trace  would  be  left.  Years  of  cul- 
tivation would  as  easily  have  obliterated  /  as  6  and  c.  There  is  no 
just  reason  why  g  and  h  should  have  been  left  out  of  the  plan,  for 
evidently  they  constitute  a  part  of  the  group.  When  surveyed  origin- 
ally the  five  small  mounds  surrounding  the  large  one  ranged  from  4  to 
10  feet  in  height ;  the  largest  of  the  five  would  now  hardly  reach  4  feet 
The  mound  g  is  449  feet  easterly  south  of  the  largest  of  the  group,  and 
has  an  altitude  of  7  feet,  by  65  feet  diameter  at  the  base.  At  a  distance 
of  220  feet  southeast  of  g  is  the  mound  A,  6  feet  high  by  50  feet  diameter 
at  the  base. 

This  group  is  located  6  miles  southwest  of  Hamilton,  on  an  irregular 
tract  of  land,  constituting  the  highest  point  in  the  township.  Declivi- 
ties present  themselves  on  every  side.  The  largest  mound  of  the  gronp 
is  26  feet  high,  and  from  its  summit  a  fine  view,  extending  many  miles 
in  every  direction  of  the  surrounding  country  can  be  obtained.    Aboat 

*  l^lgared  in  *< Mound  Builders,''  page  167. 
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the  year  1820  a  shaft  was  sunk  into  this  mound  by  treasure-seekers,  in 
liopes  to  find  a  chest  of  money.  The  tunnel  was  started  on  the  north 
side  about  half  way  up  the  slope,  and  ran  downwards  at  an  angle  of 
thirty-five  degrees  for  a  distance  of  30  feet,  when  the  center  was  reached, 
from  which  point  it  was  carried  eastwardly  several  feet.  It  was  related 
at  the  time  of  the  excavation  that  the  center  gave  the  appearance  of 
having  once  been  a  hut  formed  of  leaning  timbers.  Within  this  vault 
were  found  a  stone  back-wall,  coals,  ashes,  and  human  bones.  The 
mound  is  now  being  removed  in  order  to  make  fills  in  the  field.  The 
material  is  being  taken  from  the  east  side.  At  this  point  is  a  perpen- 
dicular side  of  10  feet.  The  explored  earth  shows  a  large  percentage 
of  ashes,  the  face  having  a  whitish  color. 

After  takiug  a  complete  survey  of  the  mounds  we  concluded  to  open 
mound  e.  Into  it  we  dug  a  trench  32  teet  long  and  3  feet  wide,  and  sink- 
ing it  to  the  original  surface  or  undisturbed  earth.  We  commenced  at 
the  east  side  an4  ran  the  drift  west,  bearing  a  little  to  the  south.  Six 
inches  belyw  the  surface  of  the  mound  we  struck  a  bed  of  fine  ashes. 
At  the  southwest  side  we  came  upon  a  circular  bed  of  ashes  44  inches 
in  depth.  Within  this  bed  and  irregularly  distributed  were  small 
pieces  of  charcoal  and  occasional  small  burned  limestone  pebbles,  l^ear 
the  bottom  of  the  bed,  or  50  inches  below  the  apex  of  the  mound,  were 
two  separate  pieces  of  fire-baked  clay,  both  of  which  appeared  to  be 
regular  in  shape  but  were  destroyed  by  the  pick.  One  of  them  had 
been  regularly  bored,  the  aperture  not  extending  through,  and  point- 
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Fig.  1.— Group  of  Mounds,  Ross  Township,  Ohio. 

ing  at  the  bottom  as  though  bored  by  some  large  gimlet.  Near  by  was 
a  burnt  limestone  6  inches  wide,  7  long,  and  one-half  thick.  No  other 
stones,  save  pebbles,  were  seen.  That  this  mound  had  never  been 
opened  before  was  witnessed  by  the  innumerable  traces  of  roots  which 
we  saw  everywhere  in  the  trench. 

The  mounds  g  and  h  presented  evidence  that  they  had  been  recently 
opened.  Upon  inquiry  we  learned  that  they  had  been  excavated  dur- 
ing the  fall  of  1882.  No  relics  were  taken  from  either  mound.  Below 
the  apex,  and  upon  the  original  surface  of  the  ground,  occurred  in  each 
^n  altar,  composed  of  stone,  3  feet  in  diameter  and  circular  in  form, 
^th  a  depression  in  the  center.    In  the  center  of  the  altar  of  g  was  a 
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large  broken  bowlder,  covered  by  a  layer  of  fine  ashes.    Within  this 
bed  of  ashes  was  a  large  charred  piece  of  wood. 

A  ditch,  j  i,  is  easily  traced,  which  sepms  to  have  escaped  all  pre- 
vious observers.  Whether  it  was  the  intention  to  carry  this  ditch  aroand 
the  cluster  of  mounds,  or  was  simply  a  depression  left  after  excavating 
for  the  earth  in  order  to  construct  the  mounds,  it  would  be  difficult  to 
tell.  Between  the  mounds  e  and  g  there  is  quite  a  depression  extending 
from  the  northeast  to  the  southwest,  as  though  it  had  been  purposely 
hollowed  out.  The  ditch  does  not  seem  to  be  accidental,  for  it  is  not 
only  placed  a  little  above  the  deepest  part  of  the  depression  but  its 
curve  is  regular.  It  might  be  fair  to  conclude  that  the  ditch  was  an 
afterthought,  and  it  was  the  final  intention  to  carry  a  circular  wall 
around  the  group,  excluding  g  and  h. 

In  Ancient  Monuments  of  the  Mississippi  Yalley,  Plate  xi,  Fig.  3,  is  a 
representation  of  an  earthwork  washed  by  theOreat  Miami,  a  descrip- 
tion of  which  occurs  on  page  30.  In  the  diagram  is  a  mound  marked 
"  10  feet  high."  On  the  7th  and  8th  days  of  August,  1883,  with  suffi- 
cient help,  1  opened  this  mound.  A  general  survey  of  tl^  inclosure 
shows  it  to  be  rolling,  with  prominent  knolls  here  and  there.  The 
whole  field  was  matted  with  a  very  heavy  growth  of  clover.  The  land 
is  exceedingly  fertile.  From  the  productions  of  this  one  field,  a  large 
family  of  children  was  brought  to  the  years  of  maturity.  The  soil  is 
black  loam  mixed  with  sand.  At  almost  any  point  fragments  of  pottery 
may  be  picked  up.  This  pottery  is  composed  of  burnt  clay  intermingled 
with  crushed  fragments  of  the  shell  of  the  unio. 

The  mound  does  not  lie  in  the  place  it  is  put  in  Ancient  Monuments, 
but  is  farther  removed  from  the  river.  The  excavation  was  commenced 
from  the  north  side  at  the  point  y  (Fig.  2),  and  carried  to  the  bottom  of 
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Fig.  2.— Mound  in  Fort,  Ross  Township,  Ohio. 

the  mound  d.  The  trench  is  35  feet  long,  4  wide,  and  at  the  center 
of  the  structure  9  feet  deep.  Before  commencing  the  mound  proper, 
the  builders  scooped  away  the  earth,  forming  it  in  the  manner  of  ft 
basin.  Immediately  upon  this  basin  was  placed  a  layer  of  sand  con- 
taining charcoal.  Over  this  was  placed  a  layer  of  charred  bark  1  inch 
in  thickness.    The  fiber  of  the  bark  was  very  coarse,  and  in  places 
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gave  evidence  that  large  abeets  had  been  peeled  from  the  tree,  then 
charred,  and,  unfolded,  spread  npon  the  previous  layer.  The  charred 
bark  was  continuous,  though  not  extending  out  as  far  as  d.  This 
charred  bark  was  found  to  be  rotten.  The  first  measurements  were 
.  taken  at/e,  the  depth  of  the  trench  at  this  point  being  8  feet,  the  point 
being  removed  from  the  place  of  beginning  17^  feet.  Upon  the  layer 
of  charred  bark  was  one  composed  of  fine  charcoal  and  sand  6  inches 
thick,  e.  Over  that  was  placed  a  layer  of  charcoal  1  inch  thick.  Over- 
laying that  was  a  deposit  of  fine-grained  sand  4  inches  thick,  which 
in  turn  was  covered  by  a  layer  of  sand  and  ashes,  o,  7  inches  deep. 
Thence  a  deposit  of  sand  16  inches  thick,  py  over  which  was  a  layer 
of  ashes  2  inches  deep,  «.  Upon  this  was  a  formation  of  ashes  inter- 
mingled with  sand  30  inches  deep.  Over  all  was  a  layer  of  mad/B  soil 
more  or  less  mixed  with  sand. 

From  A  to /as  we  descended  carefiil  observations  were  taken.  Upon 
the  top  of  the  mound  and  extending  through  the  layer  of  made  soil 
were  loose  limestone,  some  of  which  were  as  large  as  one  man  would 
wish  to  handle.  All  showed  evidences  of  fire.  The  next  course  was 
composed  of  ashes  containing  both  soil  and  sand,  u.  Within  this  for- 
mation was  the  altar  t,  composed  of  burnt  limestone  3  feet  in  diameter 
and  circular  in  form.  Upon  this  altar  were  charred  fragments  of  the 
horn  of  a  deer.  Other  bones  of  the  deer  also  occurred,  none  of  which 
had  been  split  open.  With  these  remains  were  a  fragment  of  pottery 
and  an  implement  made  of  bone  and  one  of  horn,  the  last  being  charred. 
Some  of  the  stone  had  been  so  thoroughly  burned  as  to  break  in  pieces 
on  being  lifted  from  the  bed.  Immediately  below  the  altar  was  a  layer, 
jy  of  red  and  matted  ashes.  From  this  point  and  extending  to  the  bot- 
tom, and  resting  upon  a  layer, «,  of  ashes  was  a  bed  of  ashes  mixed 
with  charcoal  and  sand.  At  various  points  in  the  excavation  occurred 
fragments  of  bowlder,  which  had  been  broken  after  being  polished. 
More  of  these  fragments  occurred  near  the  center  and  bottom  than  at 
the  surface.  Similar  fragments  may  be  picked  up  in  the  adjoining  field. 
No  bones  occurred  elsewhere  than  on  the  altar,  save  in  one  instance. 
About  eight  years  ago  a  relic  hunter  took  out  a  human  skull  at  x.  What 
was  done  with  it,  or  what  were  its  characteristics  I  was  unable  to  learn. 

The  walls  of  the  indosure,  within  which  is  the  above  mound,  removes 
a  natural  elevation,  which  has  been  taken  for  a  tumulus.  It  is  a  gravel 
mound,  and  belongs  to  the  drift  period.  From  the  apex  of  this  eleva- 
tion some  twenty  years  ago,  were  taken  five  human  skeletons.  The 
skeletons  radiated  from  a  center,  the  htods  forming  the  inner  circle. 
The  remains  were  in  a  good  state  of  preservation.  No  one  took  pains 
to  secure  them. 

It  might  be  well  to  notice,  in  order  to  be  of  service  to  investigators 
in  other  departments,  that  we  saw  clover  roots  extending  into  the 
mound  perpendicularly  a  distance  of  three  feet  Also  7  feet  below  the 
apex  of  the  ipound  we  saw  a  nest  containing  the  coromou  hvqvrji  ^nt, 
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Tlie  next  objective  point  vm  a  monnd  close  to  a  fort*  on  section 
12,  BoBB  TowDsbip,  marked  a  in  Fig.  3.    This  monnd  was  examined  on 


Fortified  hill,  Butler  Coanty,  Ohio. 


August  14,  1S83.  It  is  located  100  feet  south  of  the  gateway  E,  and  is 
»cmi-eircuiar  in  form,  the  concave  part  foctug  east.  It  is  70  feet  loDg 
and  32  feet  wide  at  the  base.  Its  summit  is  30  feet  long  aud  12  feet 
wide.  Until  quit©  recently  it  was  covered  with  forest  trees,  but  notof 
large  growth.  At  the  northern  extremity  I  sunk  a  trench  at  c  d  (Fig- 
4),  and  ran  it  into  the  mound  in  a  southerly  direction  a  distance  of  16 


Flo,  4.— Mound  ou  fortified  hill,  Boss  Townabip,  Ohio. 

feet.  At  A  tt  the  depth  was  5  feet.  In  the  work  we  were  coDstantl? 
impeded  by  roots  and  masses  of  rootlets  that  everywhere  occurred. 
The  monnd  was  covered  by  clay  and  compact  soil  to  a  depth  of  2  feet 
Under  this  was  a  layer  of  burot  limestone  irregularly  placed  together. 
Under  the  limestone  we  came  upon  at  a  a  portion  of  a  human  skel- 
eton, imbedded  in  the  layer  or  bed  of  ashes  marked  it.  The  skeleton 
was  in  an  extended  position,  the  feet  pointing  toward  the  northwest. 
It  appeared  to  be  lying  partially  on  the  right  side,  with  the  left  arm 
thrown  over  the  body.  I  worked  with  great  care  in  order  to  ob- 
tain these  bones  whole,  using  my  pen-knife  entirely  in  liftiug  them 
from  the  bed,  but  succeeded  only  in  obtaining  the  right  hnmems  en- 
tire.   The  left  femur  had  been  broken  off  near  the  lower  extremity- 

*  Ancieut  MoBomeutB,  Plate  vil. 
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The  bones  secured  were  the  femora  hitfineri,  the  left  radius,  pelvis,  and 
fragments  of  ribs.  No  cranium  or  backbone  could  be  found.  None  of 
the  bones  would  admit  of  scientific  investigation,  save  the  right  hume- 
rus and  left  radius.    The  former  is  12|  inches  in  extreme  length. 

Under  the  ash-bed  were  three  layers  of  partially  burned  limestoney 
the  three  layers  being  15  inches  thick.  The  stone  was  regularly  put 
together  having  the  edges  to  fit  so  that  no  break  appeared.  Nothing 
occurred  between  the  three  layers.  The  bottom  layer  was  placed  ui>on 
the  original  surface  of  the  ground.  The  stone  was  of  good  quality  and 
still  could  be  used  for  building  purposes. 

OTHER  EXPLOBATIONS. 

I  personally  opened  three  mounds  in  Franklin  Township,  Warren 
County,  Ohio.  One  of  these  occurred  on  section  23,  northwest  quarter, 
on  the  land  of  James  McLane.  The  mound  is  removed  2^  miles  from  the 
Great  Miami  and  located  on  the  side  of  the  rise  of  ground  from  the  sec- 
ond to  the  third  river  terrace.  It  has  a  commanding  view  of  the  coun- 
try to  the  northwest,  and  from  which  a  light  on  the .  great  mound  at 
Miamisburg  could  be  seen.  The  mound,  to  my  certain  knowledge,  has 
been  plowed  over  for  the  last  twenty-nine  years.  It  is  low,  and  covered 
with  a  clayey  soil  mixed  with  sand.  The  apex  is  not  over  2  feet  above 
the  general  surface.  Under  the  made  land  I  struck  an  ash-bed  3  feet 
thick,  considerably  mixed  with  charcoal.  In  this  bed  I  found  a  barbed 
spear-head,  3  inches  long,  made  out  of  a  bluish-gray  chert. 

On  the  southwest  quarter,  section  22,  on  the  land  of  George  McLean, 
between  the  Franklin  and  Red  Biver  turnpike  and  the  township  line, 
are  two  mounds,  one  6  feet  and  the  other  4  feet  in  height.  Both  of 
these  I  opened,  but  in  each  was  only  an  unstratified  ash^-bed,  mixed 
with  charcoal. 

The  three  mounds  above  described  are  isolated.  There  is  no  evidence 
that  they  were  used  either  for  signal  or  sepulchral  mounds.  From  the 
two  latter  a  good  view  of  the  country  in  any  direction  could  be  ob- 
tained, although  located  upon  the  third  river  terrace.  Had  they  been 
placed  one-sixteenth  of  a  mile  farther  north,  a  commanding  view  of  the 
Great  Miami  Biver  would  have  been  obtained. 


AN  EABTH-WOBK  IN  HIGHLAND  COUNTY,  OHIO. 

By  J.  P.  MAOLBAir,  of  HamUUm,  Ohio. 

In  company  with  Lafayette  Ferris,  on  the  21st  of  July,  1883, 1  made 
a  survey  of  an  inclosure  in  Salem  Township,  Highland  Oounty,  Ohio, 
located  1}  miles  southwest  of  the  village  of  Pricetown.  It  is  covered 
with  forest  trees  of  the  same  variety  and  growth  as  those  found  in  the 
immediate  vicinity.    On  top  of  the  embankment,  at  the  point  n  in  the 
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flgnre,  i»  a  beech  tre«,  me&Bnridg  10  feet  in  «ircainferenc«  at  3  feet 
above  the  gronnd.  On  the  larger  mound,  1,  is  a  decayed  stump  of  what 
was  once  a  large  tree.  From  a  to  b,  in  a  straight  line,  is  a  distance  of 
447  feet.    Along  this  side  of  the  inclosnre  is  no  artificial  elevation. 


Sketch  of  eaKh-work  in  Highland  Connlj,  Ohio. 


The  small  stream  o  once  washed  against  this  side  and  fonned  an  irrego- 
]ar  embankment  12  feet  high,  with  a  steep  declivity.  From  6  to  c  tbe 
artificial  embankmeot  skirts  along  the  brow  of  the  hill,  has  no  accom- 
I>au^  iug  ditch,  aud  esteuds  u  disUuvti  of  19^  feet,    Ou  the  esterior  of 
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the  embankment,  from  o  to  d,  is  a  ditch  312  feet  long.  At  d  is  a  wash 
which  has  taken  place  since  the  work  was  abandoned.  From  dto  eis 
a  distance  of  192  feet.  The  wall  f-^  is  removed  inwards,  owing  to  the 
irregnlarily  of  the  land.  It  is  48  feet  long  and  has  no  accompanying 
ditch.  The  gateway  e-/is  25  feet  wide,  and  that  at  ff-hy  64  feet.  At 
the  latter  gateway  the  land  rapidly  descends,  and  there  is  a  small 
stream  passing  through  it.  That  this  is  not  a  washout  is  proved  by 
the  fdct  that  the  wall  hr4  with  its  accompanying  ditch,  extends  down 
the  declivity  a  distance  of  14  feet.  This  would  also  show  that  the  de- 
pression, for  the  most  part,  was  there  at  the  time  when  the  wall  was  con- 
structed. From  h  toj^  is  a  distance  of  424  feet.  At  i  the  stream  p  has 
encroached  upon  the  wall,  carrying  a  portion  of  it  for  a  distance  of  15 
feet.  The  stream  at  this  point  is  32  feet  below  the  embankment,  pre- 
senting a  perpendicular  face,  and  is  still  encroaching  upon  the  indosure. 
Atj-Jc  is  another  washout.  From  X;  to  a  is  a  distance  of  480  feet.  The 
entire  embankment  has  an  average  height  of  3  feet  and  a  base  24  feet 
in  width.  The  accompanying  ditch  is  16  feet  wide,  with  an  average 
depth  of  14  inches.  At  a  distance  of  288  feet  from  i  is  the  large  mound 
Ij  6  feet  in  height  and  60  feet  in  diameter  at  the  base.  It  is  encroached 
upon  by  the  small  mound  nt,  4  feet  high  and  42  feet  in  diameter  at  the 
base.  The  former  has  been  partially  opened,  but  no  relics  have  been 
discovered. 


MOUNDS  IN  BERBIEN  COUNTY,  GEOBGIA. 
By  William  J.  Taylor,  of  Alapaha,  Oa, 

The  Alapaha  mound  is  situated  5  miles  northeast  of  the  town  of 
Alapaha,  on  Alapaha  Biver,  on  lot  of  land  No.  328,  fifth  district  of 
Berrien  County,  Oeorgia.  It  is  38  feet  across,  6  feet  above  the  level, 
and  somewhat  ovsd  in  shape.  In  the  center  of  the  mound  was  a  burial 
vault  6  feet  de^p,  3  feet  wide,  and  6  feet  long,  north  and  south.  Two 
bodies  were  deposited  in  this  vault  with  the  heads  pointing  south. 
From  the  appearance  at  the  time  of  exploration  the  bodies  had  been 
deposited  in  the  vault  and  then  covered  up  with  a  large  quantity  of 
ashes  and  pine  coals.  The  bones  were  very  much  decayed,  and  no  im- 
plements were  found  with  them. 

The  Withlacoochee  mound  is  situated  5  miles  south  of  Nashville,  on 
lot  of  land  278,  in  the  tenth  district  of  Berrien  County.  The  dimensions 
are  18  feet  base  diameter  and  3  feet  in  depth.  No  relics  were  found  in 
this  mound,  and  even  the  bones  were  so  far  decayed  that  it  was  impos- 
sible to  tell  the  mode  of  burial. 

Beedy  Cr^ek  mound  is  situated  10  miles  northeast  of  the  town  of 
Alapaha,  on  Beedy  Creek,  on  lot  of  land  No.  24,  in  the  fifth  district  of 
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Beqrien  Goniity.  There  was  a  vault,  or  dug  hole,  5  feet  long,  3  feet  wide, 
and  li  feet  deep  in  the  center  of  the  mound,  in  which  the  bodies  were 
burnt  and  afterwards  covered.  On  this  covering  was  a  burnt  mass  3 
feet  deep  and  20  feet  in  diameter.  This  had  been  covered  up  and  the 
burning  process  repeated.  The  dimensions  of  the  mound  were  48  feet 
base  diameter,  and  6  feet  in  depth.    Ko  relics  were  found. 

The  French  Ferry  mound  is  situated  on  lot  of  land  No.  415,  in  the 
tenth  district  of  Berrien  County,  10  miles  south  of  Nashville,  7  miles 
southeast  of  Adell  post-office.  These  two  mounds  are  1  mile  down  the 
river  from  the  ferry,  in  a  red-oak  thicket,  on  a  hillside  facing  south. 
The  earth  for  the  structure  was  obtained  30  yards  diagonally  up  the 
hill.  The  work  was  built  around  a  pine  stump.  No.  1  is  of  yellow  sand 
mixed  with  gravel  and  rock.  In  the  middle  was  a  mass  of  charcoal 
mixed  with  the  earth.    No  relics  were  found. 


MOUNDS   AND   SHELL   HEAPS    ON  THE  WEST  COAST  OF 

FLORIDA. 

By  8.  T.  Walkbr,  of  MUton  Flo, 

During  the  past  two  years  the  explorations  of  the  mounds  and  shell 
heaps  on  the  western  coast  of  Florida  have  been  continued,  and  mauy 
of  the  principal  remains  left  by  the  aborigines  between  Hillsborough 
County  on  the  souUi  and  Pensacola  Bay  on  the  west  have  been  located, 
thus  connecting  the  work  with  that  done  in  1879,  a  full  report  of  which 
may  be  found  in  the  Smithsonian  Report  for  that  year.  These  explora- 
tions were  necessarily  confined  to  the  coast  lines,  or  to  such  points  as 
could  be  reached  by  the  rivers.  In  no  case,  however,  were  they  pushed 
very  far  above  the  influence  of  the  tide. 

On  the  accompanying  map  of  Pensacola  Bay  and  vicinity  (Map  1) 
all  the  principal  mounds  and  shell  heaps  may  be  seen  at  a  glance.  The 
mounds  are  generally  quite  small  and  were  nearly  all  erected  for  domi- 
ciliary purposes.  The  shell  heaps  are  also  small  in  comparison  witli 
those  of  Tampa  Bay.  The  long  residence  of  white  men  in  this  portion 
of  the  State  has  tended  to  oblitenite  all  traces  of  aboriginal  occupancy 
except  the  larger  mounds  and  shell  heaps,  and,  besides  these,  but  little 
remains  of  their  works  excepting  an  occasional  arrow-head  or  a  frag- 
ment of  broken  pottery.  This  is  especially  the  case  in  the  immediate 
neighborhood  of  Warrington  and  Pensacola. 

It  is  probable  that  there  was  a  large  Indian  population  around  the 
northern  end  of  Escambia  Bay  and  about  the  mouth  of  Escambia  Biver, 
as  many  relics  have  been  obtained  in  that  region. 

At  the  former  site  of  the  old  village  of  Florida  Town,  in  the  vicinity  of 
Ferry  Pass,  a  large  stone  mortar  was  found  weighing  157  i)ouDds.  ThiB 
singular  utensil  is  formed  out  of  a  coarse  sandstone  which  is  still  quite 
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i.  T.  Walker,     Florida.  Rniithwninn  Repnrt;  18l3. 


Map  I. — Petiaaoola  Bay  and  Tioinity,  Florida. 
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abandant  at  Acadia,  aboat  4  miles  east  of  the  place  where  the  mortar 
was  foaod.  The  marks  of  an  iron  or  steel  tool  are  plainly  visible  on  this 
mortar,  and  seem  to  point  to  the  agency  of  the  white  man  in  its  mann- 
factnre,  while  its  peculiar  shape  is  characteristic  of  the  savage  artisaD. 
Mr.  Silas  Jernagin,  from  whom  this  interesting  relic  was  obtained,  first 
saw  it  in  the  year  1828,  at  the  house  of  a  person  who  stated  that  it  was 
found  in  a  neighboring  hammock  many  years  previous  to  that  time.  As 
the  latter  person  is  dead,  the  precise  facts  in  relation  to  its  discovery 
cannot  be  obtained.  The  mortar  is  now  in  the  Smithsonian  Institution, 
and  competent  arcbaBologists  may  be  able  to  decide  the  matter.  It  was 
probably  fashioned  by  an  Indian,  who  had  obtained  an  iron  tool  from 
the  Spaniards,  and  who  had  gotten  some  idea  of  stone-cutting  from 
communication  with  them. 

At  the  bead  of  Escambia  Bay  there  are  numerous  smal^hell  heaps, 
but  no  large  mounds  aie  encountered  until  a  place  is  reached  I  mile  north 
of  Garcon  Point,  the  southern  extremity  of  the  peninsula  dividing  Es- 
cambia and  Blackwater  Bays.    Hei^  are  three  large  shell  heaps  situated 


Map  2. — Escribaiio  Point,  Florida. 

in  a  small  field  about  200  or  300  yards  from  the  water.  They  are  quite 
regular  in  shape,  and  were  probably  used  for  domiciliary  purposes.  No 
relics  were  obtained  here  except  a  few  fragments  of  broken  pottery.  A 
short  distance  from  these  mounds  is  a  burial  place,  but  as  the  evideDoes 
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of  its  Indian  origin  were  wanting,  it  was  not  distnrbed,  on  Uie  eappo- 
sition  that  it  was  fonnerly  a  Spaoisb  burial  place  mnde  by  early  set- 
tlers. 

No  other  Indian  remains  are  on  this  peniDBula  excepting  a  smalt 
monnd  in  Gilotown,  which  is  of  donbtfal  origin,  as  extensive  digging 
brought  to  light  no  evidences  of  Indian  occupation.  At  Escribano 
Point,  however,  on  che  eastern  shore  of  the  bay  and  aliout  7  miles  be- 
low Milton,  there  is  abundant  evidences  of  a  targe  Indian  popnlation. 
This  point  was  in  every  way  saitable  for  aboriginal  settlement,  as  the 
nnmerons  oyster  beds  in  the  vicinity  afforded  an  inexhanetible  supply 
of  that  favorite  food,  while  the  existenceof  shoal  water  along  the  shore 
'  for  several  miles  was  pecatiarly  favorable  for  shooting  and  spearing 
fish.  It  is  quite  probable  that  there  was  a  large  town  or  village  at  this 
place,  and  that  large  numbers  of  people  resorted  to  it  for  the  pur- 
pose of  obtaining  fish  and  oysters.  Immense  quantities  of  broken  pot- 
tery are  strewn  over  the  ground,  and  all  the  nsnal  evidences  of  Indian 
occupation  are  present;  but  the  most  important  circumstance  in  connec- 
tion with  Escribano  Point  is  the  discovery  of  a  new  and  singnlar  mode 
of  burial,  which  was  practiced  by  the  former  inhabitants  of  this  region. 
Fig.  I  gives  a  pretty  good  representation  of  this  peculiar  mode  of  bor- 
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Fig.  1. — Mode  of  intormeDt  at  Eacribuno  Point,  Florida. 

iat  in  section.  It  seems  that  the  body  was  first  deposited  in  a  grave  fonr 
or  five  feet  iu  depth  and  covered  with  earth.  Upon  this,  oyster  shells 
and  pine  wood  were  piled  in  large  quantities ;  the  heap  was  then  set  on 
fire,  and  the  lime  resulting  from  the  burning  of  the  oyster  shells  mixing 
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with  the  sand,  formed,  when  uielted,  a  strong  slab  of  cement  over  the 
grave.  The  rosin  from  the  wood  also  assisted  in  the  formation  and  the 
penetration  of  the  loose  sand  to  a  depth  of  two  or  three  feet  below  the 
lime  formed  a  very  effective  covering  for  the  grave. 

These  slabs  are  of  all  sizes,  from  6  to  12  feet  in  diameter,  and  are 
from  2  to  4  feet  in  thickness.  Evidences  of  intense  and  long-continaed 
heat  are  plain  in  every  case.  The  slabs  are  from  6  inches  to  1  foot 
below  the  present  surface  of  the  soil,  and  were  accidentally  discovered 
in  plowing  the  field.  Ten  or  twelve  were  located  by  sounding  with  au 
iron  rod,  all  in  the  area  of  2  or  3  acres.  Some  time  previous  to  the 
exploration  above  mentioned  a  complete  skeleton  had  been  washed  out 
of  the  bluffs  on  the  northern  shore;  but  portions  of  the  indurated  sand 
slab  are  still  in  sight  in  the  bank,  and  many  fragments  lay  in  the  water 
at  the  base  of  the  blutt'.  One  of  these  pieces  had  some  rude  carvinp 
of  arrow  or  spear-heads  cut  into  the  surface.  The  fragment  having; 
these  marks  upon  it  seemed  to  be  formed  by  the  union  of  pine  tar  or 
pitch  with  sand,  and  was  quite  soft.    . 

The  field  in  which  these  graves  are  located  was  in  cultivation  at  the 
time,  and  it  was  almost  impossible  to  dig  without  disturbing  the  grow- 
ing crop.  Fortunately  a  grave  was  found  at  the  intersection  of  two 
walks,  and  the  penetration  of  the  cement  discovered  portions  of  a  hu- 
man skeleton,  very  much  decayed,  and  quantities  of  broken  potteiy. 
The  work,  however,  was  extremely  laborious,  owing  to  the  hardnesaof 
the  cement  and  its  great  thickness.  The  tenant  on  the  place  statefl 
that  he  started  a  well  near  his  door,  and  that  on  penetrating  a  slab  he 
came  upon  a  huiimn  skeleton,  whereupon  he  filled  up  the  well  and  dog 
in  another  place.  About  half  a  mile  north  of  Escribano  Point  there  is 
a  small  sand  mound,  but  it  contains  no  relics. 

From  this  point  the  waters  of  East  Bay  continue  very  shallow  for  a 
considerable  distance  from  the  shore;  oyster  banks  are  numerous,  aod 
the  beach  is  covered  with  shells  and  broken  pottery.  At  the  month  of 
East  Eiver  the  shell  heaps  increase  in  size,  and  there  are  several  quite 
large  and  of  irregular  shape.  On  the  north  bank  of  the  East  Biver, 
and  about  1  mile  from  its  month,  there  is  a  small  earth  mound  4  or  5 
feet  high  and  about  75  feet  in  diameter.  The  mound  is  situated  within 
a  short  distance  of  the  Mormon  church,  and  as  religions  services  were 
in  progress  at  the  time  no  examinations  were  made.  On  the  opposite 
bank  of  the  river,  beginning  in  the  field  of  Mr.  Axelson,  there  are  hun- 
dreds of  shell  heaps  of  various  sizes,  which  extend  along  the  shores  for 
nearly  a  mile.  No  doubt  this  is  the  site  of  an  ancient  village.  Imme* 
diately  in  the  rear  of  Mr.  Axelson's  residence,  on  the  slope  of  a  hill,  at 
the  foot  of  which  is  an  excellent  spring,  is  a  large  quadrangle  formed 
by  shell  banks,  which  evidently  marks  the  site  of  an  Indian  village. 
Numerous  arrow  heads  and  other  relics  have  been  obtained  here,  and 
no  doubt  many  more  will  be  brought  to  light  as  the  lands  are  cultivated. 
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Westward,  along  the  shores  of  East  Eiver,  are  found  great  nnmbers  of 
small  shell  heaps  of  all  sizes  in  the  hammock. 

West  of  the  month  of  the  river,  near  the  residence  of  Oolonel  Hooper, 
is  the  site  of  another  village.  This  was  situated  on  the  banks  of  a  smaU 
bayou,  and  numerous  small  mounds  mark  the  position  of  many  houses 
or  wigwams.  Excavations  in  these  mounds  revealed  the  situations  of 
their  fires  and  fragments  of  pottery  and  the  usual  refuse  of  culinary 
operations.  Some  years  ago  several  skeletons  were  unearthed  here  by 
the  plow.  Altogether  there  is  conclusive  evidence  of  there  having 
been  a  large  population  at  the  mouth  of  East  Eiver,  and  that  there 
were  probably  two,  or  perhaps  three,  permanent  villages  located  there. 

Proceeding  still  westward  along  the  peninsala  between  Pensacola  Bay 
and  Santa  Eosa  Sound,  the  next  mounds  are  about  4  miles  east  of  Eed- 
fish  Point.  Upon  the  bluffis  here  are  two  mounds,  each  about  12  feet 
high,  constructed  entirely  of  sand.  Two  days  spent  in  digging  revealed 
no  objects  of  interest.  Between  these  large-mounds  and  Eedfish  Point 
many  low  circular  mounds  are  scattered  along  the  center  of  the  penin- 
sula. These  mounds  are  mere  elevations  from  2  to  4  feet  high,  with 
bases  from  50  to  200  feet  in  diameter,  and^  judging  from  the  nature  of 
the  country,  which  is  low  and  marshy,  they  were  intended  for  residences. 

About  IJ  miles  east  of  Eedfish  Point,  at  a  place  called  Forty-nine 
Pines,  are  two  earth  mounds,  one  of  which  is  5  feet  high  and  80  feet  in 
diameter ;  the  other  has  every  appearance  of  having  been  left  in  an 
unfinished  condition.  The  larger  mound  was  trenched  carefully,  but  no 
objects  of  interest  were  found.  There  are  many  small  shell  heaps  in  the 
vicinity,  and  several  objects  were  obtained  from  persons  living  near. 
From  this  place  to  Town  Point,  the  western  extremity  of  the  peninsula, 
there  are  but  few  traces  of  Indian  occupation. 

Santa  Eosa  Sound  is  a  stretch  of  water  35  miles  in  length,  connecting 
Pensacola  Bay  and  Ohoctawhatchee  Bay.  The  sound  is  very  narrow, 
and  does  not  exceed  2  miles  in  width  at  the  widest  part.  The  traces  of 
aboriginal  residence  along  this  body  of  water  are  nearly  all  confined  to 
the  mainland  side.  If  Santa  Eosa  Island  ever  contained  any  mounds, 
the  shifting  sands  have  long  since  covered  every  trace  of  them.  In 
proceeding  east  the  first  shell  heaps  are  met  with  at  Dr.  Eotherford's 
place,  about  2  miles  east  of  the  old  Government  Live  Oak  Plantation. 
Immense  beds  of  shell  and  the  usual  indications  mark  this  as  the  former 
residence  of  a  large  population.  The  slopes  of  the  hills  are  covered 
with  irregular  beds  of  shell  from  2  to  6  feet  in  thickness,  which  occupy 
an  area  of  several  acres.  The  beds  contain  large  quantities  of  broken 
pottery  and  numerous  implements  made  of  shell.  At  this  place  was 
secured  the  first  specimen  of  a  clay  image  found  in  this  section,  a  frag- 
ment of  a  rude  imitation  of  a  bird's  head. 

Shell  heaps  occur  at  various  points  between  this  place  and  Wheeler's 
Spring,  6  miles  west  of  Mary  Esther  post-office.    At  Wheeler's  Spring 
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two  earth  mounds  of  Bmall  size  are  found,  neither  of  which  is  of  special 
interest. 

Having  thus  briefly  described  the  principal  remains  around  Pensaoola 
Bay  and  vicinity,  let  us  turn  to  Ohoctawhatchee  Bay,  a  map  of  which 
is  presented.  It  is  almost  certain  that  the  aborigines  lived  around 
these  waters  in  vast  numbers.  Every  cove  and  headland  that  is  hab- 
itable was  occupied ;  all  points  possessing  unusual  advantages  for  hunt- 
ing and  fishing  were  densely  peopled,  and  at  several  points  towns  of 
considerable  size  existed.  There  is  hardly  an  acre  of  ground  on  the 
entire  coast  line  of  this  bay  that  does  not  contain  some  evidence  of 
aboriginal  existence  or  occupation.  These  x>eople  seem  also  to  have 
advanced  somewhat  beyond  their  brethren  of  less  favored  regions  in 
the  arts,  for  it  is  here  that  we  find  the  first  attempt  to  model  images  or 
figures  in  clay.  Some  of  these  figures  are  extremely  rude,  but  others 
are  no  mean  representations  of  the  objects  they  are  intended  to  imitate. 
The  object  of  these  images  or  the  uses  to  which  they  were  put  is  not 
evident.  Most  people  who  have  expressed  an  opinion  of  them  regard 
them  as  idols  or  objects  of  worship,  but  it  would  better  accord  with 
Indian  customs  to  regard.them  as  family  totems. 

The  southern  shores  of  Ohoctawhatchee  Bay  and  the  region  aboat 
the  Narrows  where  Santa  Bosa  Sound  leaves  that  bay  were  peculiarly 
suited  for  the  supi>ort  of  a  large  population.    From  these  points  the 
Gulf  shores  are  easy  of  access,  and  the  shoal  waters  of  the  bay  and 
sound  furnished  inexhaustible  quantities  of  fish  and  oysters.    Several  . 
large  fresh-water  lakes  inland  were  swarming  with  fish,  and  game  is 
still  plentiful  throughout  the  entire  region.    Two  points  seem  to  have 
been  selected  by  the  aborigines  as  sites  for  large  towns,  and  both  were 
located  on  points  or  peninsulas  surrounded  by  shoal  water,  a  condition 
necessary  for  this  peculiar  mode  of  fishing. 

The  first  and  larger  of  these  two  towns  was  situated  on  the  northern 
shores  of  Santa  Bosa  Sound,  where  it  enters  Ohoctawhatchee  Bay.  The 
sonnd  here  is  only  about  one-fourth  of  a  mile  in  width,  and  navigation 
is  obstructed  by  numerous  bars  and  shoals,  which  were  once  covered 
by  oyster  beds,  though  at  present  the  oyster  is  entirely  extinct  in  both 
bay  and  sound.  On  the  east  is  Ohoctawhatchee  Bay,  and  northwest 
lies  a  large  branch  of  Oamiei's  Bayou.  Several  bold  springs  of  excellent 
water  break  out  of  the  bluflb,  and  a  small  fresh-water  stream  empties 
into  the  sound  here  and  once  passed  through  the  center  of  the  town. 
The  largest  mound  and  shell  heaps  are  situated  near  this  stream  and  in 
the  neighborhood  of  the  finest  of  the  springs.  The  position  of  Hie 
largest  domiciliary  mound  in  this  portion  of  the  State  is  marked  by  a 
large  shell  heap  on  the  bluffs  above  the  largest  spring.  This  shell 
heap,  which  was  converted  into  a  fort  by  the  Southern  army  during  the 
civil  war,  is  about  12  feet  high,  with  a  base  about  200  feet  in  diameter. 
About  400  yards  nearly  due  north  of  this  heap,  situated  in  a  dense 
thicket  of  bushes  and  small  trees,  is  the  mound  in  questiou.    It  is  oov- 
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ered  with  a  growth  similar  to  that  around  it,  and  so  dense  and  tangled 
is  the  growth  of  vines,  briers,  and  bushes  upon  it  that  it  is  difficult 
either  to  measure  or  explore  it.  Its  estimated  height  is  25  feet,  its 
length  250  feet,  and  its  width  135  feet.  The  measurements  were  taken 
along  the  top,  which  is  nearly  level ;  of  course,  the  base  is  much  greater. 
The  sides  are  very  steep,  and  on  the  south  side  is  a  sloping  roadway 
leading  to  the  top. 

Many  excavations  have  been  made  from  time  to  time  by  curiosity- 
seekers,  and  during  the  civil  war  Dr.  Sandrum,  of  Milton,  Fla.,  who 
belonged  to  the  company  which  was  stationed  at  the  shell  fort,  made  ex- 
plorations through  a  period  of  eleven  months.  I  cannot  learn  that  any- 
thing of  importance  has  been  found  excepting  human  bones  in  the  shell 
stratum  beneath  the  sand.  Dr.  S.  S.  Forbes,  of  Milton,  also  visited  this 
mound  in  company  with  some  gentlemen  from  the  North,  and  made  sev- 
eral large  excavations  in  it.  He  reports  the  finding  of  human  bones  in 
the  shell  stratum,  but  the  skulls  were  so  decayed  that  preservation  was 
not  possible.  Dr.  Forbes  also  obtained  several  clay  figures  representing 
human  and  animal  heads,  some  of  which  he  kindly  gave  to  the  National 
Museum.  The  old  cuttings  made  by  former  seekers  were  explored,  and 
several  new  ones  made,  with  but  little  reward  in  the  way  of  relics  ex- 
cepting human  bones  and  teeth  on  the  shell  stratum,  but  not  in  it. 

The  top  stratum  of  this  mound  is  composed  of  sand  to  a  depth  of  5 
feet ;  beneath  this  is  a  layer  of  shell  irom  2  to  3  feet  in  thickness.  On 
the  latter,  but  not  in  it,  human  bones  were  found,  thus  indicating  that 
the  bodies  were  deposited  on  the  shells  aod  covered  with  sand.  A  criti- 
cal examination  of  the  shell  stratum  was  made,  and  from  the  evidence 
it  afibrded  the  conclusion  was  reached  that  the  mound  was  originally 
much  lower,  and  that  the  shell  deposit  was  an  accumulation  of  kitchen 
refuse ;  that  it  was  for  a  time  a  place  of  residence  and  used  as  a  place 
of  burial,  and  afterwards  that  the  stratum  of  sand  was  added  and  the 
place  once  more  fitted  for  residence. 

The  facts  which  favor  this  view  are,  first,  that  the  shell  stratum  con- 
tains the  bones  of  bears,  deer,  birds,  turtles,  and  fishes,  the  usual  accom- 
paniments of  Indian  feasting,  while  the  upper  and  lower  stratums  are 
composed  of  clean  sand ;  second,  that  the  depth  of  these  human  remains 
in  the  earth  is  unusual  and  not  at  all  in  keeping  with  what  we  already 
have  observed  in  Indian  burials ;  and  lastly,  the  pits  or  excavations 
from  which  the  earth  used  in  forming  the  mound  was  taken  show  in  a 
very  marked  manner  that  the  material  was  not  all  removed  at  the  same 
time,  some  being  mere  depressions  in  the  soil^  while  others  are  sharply 
defined  and  comparatively  recent. 

The  ibrmation  of  this  mound  being  by  a  series  of  additions  to  the 
original  work  may  prove  a  key  to  the  construction  of  many  of  the  larger 
mounds  heretofore  described  as  being  composed  of  ^'  alternate  layers  of 
sand  and  shell  ^  (see  Smithsonian  Eeport  for  1879,  pp.  296  and  405),  and 
will  remove  the  greatest  difficulty  in  the  way  of  our  admitting  them  to 
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have  been  constructed  by  the  modern  Indians,  viz,  their  inadaptibility 
to  concerted  and  continued  efibrt.  For  if  the  large  mounds  were  the 
gradual  growth  of  ages  and  varied  by  successive  additions,  by  many 
generations,  we  can  readily  understand  and  accept  the  theory  of  their 
being  the  work  of  the  modem  Indian. 

West  of  the  great  mound  are  many  small  circles  of  shells  covered  with 
soil,  from  40  to  60  feet  in  diameter,  and  the  earth  is  covered  with  frag- 
ments of  broken  pottery.  Over  a  space  reaching  from  the  great  mound 
to  the  beach,  one-fourth  of  a  mile  in  width,  and  extending  along  the  beach 
for  nearly  a  mile,  are  shell  heaps  of  all  shapes  and  sizes,  from  a  mere 
bed  a  foot  in  thickness  to  lai*ge  heaps  12  and  15  feet  high.  In  the  fields, 
the  crops  are  growing  in  beds  of  shell,  and  the  furrows  are  full  of  broken 
pottery  and  fragments  of  clay  figures.  The  latter  are  generally  repre- 
sentations of  the  heads  of  birds  and  animals,  though  human  heads  and 
busts  are  not  uncommon.  Many  are  extremely  rude,  rendering  it  diffi- 
cult to  catch  the  particular  form  intended  to  be  figured,  while  others  are 
pretty  fair  imitations  of  the  objects  copied,  and  are  quite  creditable  speci- 
mens of  aboriginal  art.  They  are  composed  of  the  same  material  of 
which  the  pottery  was  made,  viz,  black,  red,  or  blue  clay  with  a  mixture 
of  some  white  material  resembling  pounded  shell.  Some  are  composed 
of  a  reddish  clay  and  .afterward  covered  with  a  finer  material,  nearly 
black,  which  give  the  object  the  appearance  of  being  glazed.  Jn  other 
specimens  the  body  is  formed  of  black  clay  and  covered  with  red.  As 
before  remarked,  the  majority  of  the  images  represent  the  heads  of 
animals  and  birds.  Of  the  former  the  wolf  or  fox,  the  squirrel,  and  the 
beaver  seem  to  have  been  the  favorites,  while  the  duck  or  goose  is  often 
copied  among  the  birds,  though  the  serpent  and  the  owl  were  not  for- 
gotten. 

In  Plates  I,  U,  and  III,  may  be  seen  rough  copies  of  several  of  these 
images,  which  will  give  an  idea  of  the  most  common  forms,  from  the 
rudest  up  to  the  best  hitherto  obtained.  These  images  are  not  found 
in  the  mounds  or  graves,  but  scattered  about  the  fields,  on  the  surface, 
or  in  the  piles  of  shell,  along  with  broken  pottery.  It  is  somewhat 
strange  that  these  images  are  only  found  on  the  shores  of  Choctawhat- 
chee  Bay  and  Santa  Rosa  Sound.  In  all  the  explorations  along  the 
west  coast  of  Florida  thtey  have  not  been  found,  nor  have  any  been 
heard  of  in  any  other  portion  of  the  State.  Westward,  however,  they 
exist.  Dr.  Greosge  Taylor,  of  Mobile,  has  several  which  he  obtained  from 
the  shell  heaps  on  Bon  Secour  Bay,  near  Sand  Island  light,  and  they 
are  said  to  have  been  found  in  the  shell  heaps,  along  the  Mississippi 
coast. 

Many  hundreds  of  these  images  have  been  recovered  on  Choctaw- 
hatchee  Bay,  and  while  a  few  have  found  their  way  into  the  l^ational 
Museum,  many  have  been  destroyed  or  are  in  the  hands  of  private  jpaT- 
ties.  Others  will  doubtless  be  found  as  the  lands  are  brought  into  cul- 
tivation. 

H.  Mis.  69 55 
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Passing  over  for  the  present  the  mounds,  &c.,  intervening,  a  seoond 
great  area  of  ancient  population  was  about  the  center  of  the  bay  and 
on  its  southern  side,  where  a  point  3  miles  in  length  extends  north  be- 
tween Horseshoe  and  Hogtown  Bayous,  while  on  the  south  and  between 
the  point  and  the  Gulf  lies  a  large  fresh- water  lake,  7  miles  in  length 
and  with  an  average  width  of  a  half-mile.  The  peculiar  advantages  of 
this  point  for  an  Indian  town  may  be  seen  at  a  glance,  viz :  Fishing 
and  hunting  facilities  uuequaled  and  capable  of  easy  defense  in  case 
of  an  attack.  Evidences  of  a  dense  population  once  occupying  this 
vantage  groijpd  be^n  one  mile  south  of  the  extreme  point  and  extend 
on  both  shores  and  down  the  center  to  the  lake.  These  evidences  con- 
sist of  shell  banks  and  heaps  along  the  shores,  and  of  low  mounds  along 
the  center  of  the  point.  '  Some  of  the  shell  heaps  are  of  immense  size, 
while  others  are  mere  piles  containing  a  few  bushels.  The  mounds 
a  short  distance  from  the  beach,  and  extending  the  whole  length  of  the 
point,  are  slight  elevations,  and  often  five  or  six  are  placed  in  a  straight 
line.  Those  measured  were  from  1  to  2  feet  high  and  from  30  to  60  feet 
in  diameter.  The  general  surface  of  the  country  is  low  and  flat,  render- 
ing it  necessary  to  have  elevations  for  houses. 

The  most  important  and  interesting  of  all  the  aboriginal  remains  in 
this  vicinity,  however,  is  a  canal  leading  from  the  head  of  Horseshoe 
Bayou  into  a  large  fresh-water  lake,  about  1^  miles  southeast  of  the 
bayou.  This  canal  is  about  14  feet  in  width  at  the  top  and  6  feet  at  the 
bottom.  Its  original  depth  was  probably  from  6  to  18  feet.  At  present 
it  is  not  much  over  half  that  depth.  At  ordinary  times  the  canal  is  dry, 
but  during  wet  seasons  the  waters  of  the  lake  find  an  outlet  through  it 
to  the  bay.  Excepting  a  slight  angle  at  one  place  its  course  is  straight, 
and  the  natural  advantages  of  the  ground  were  disregarded  in  order  to 
reach  the  desired  point  by  the  shortest  route.  It  enters  the  lake  through 
a  marsh,  which  at  a  time  previous  to  the  cutting  of  the  canal,  was  prob- 
ably a  part  of  the  lake,  and  this  being  drained  by  the  canal,  the  an- 
cient engineers  were  forced  to  continue  their  work  through  the  marsh 
until  deep  water  was  reached.  The  lake,  which  is  nearly  7  miles  in 
length,  contains  immense  numbers  of  fish,  and  the  canal  was  cut  for  the 
purpose  of  reaching  it  in  canoes,  as  these  must  otherwise  have  been 
transported  overland  at  great  expense  of  time  and  labor. 

No  burial  places  have  been  discovered  in  this  region.  Many  clay 
images,  however,  of  large  size  have  been  picked  up  at  Mr.  Henry  Bad- 
lick's  place  on  Four-Mile  Point.  These  were  all  lost  or  destroyed  by 
the  children,  as  their  value  to  science  was  not  known. 

Besides  these  two  main  centers  of  population,  numerous  smaller  set- 
tlements existed  at  various  points  along  the  shores  of  Ohoctawhatchee 
Bay.  Indeed,  there  is  not  a  habitable  8x>ot  that  was  not  occupied,  and 
there  is  not  a  point  or  cove  without  the  characteristic  shell  heap.  The 
most  important  of  them  are  all  correctly  marked  on  the  accompanying 
map,  and  a  detailed  description  of  each  of  these  would  involve  a  repe- 
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tition  that  would  be  both  tiresome  and  nnnecessary.  They  present  no 
peculiarities  of  structure  or  shape,  and  much  labor  expended  in  explor- 
ing them  brought  no  new  facts  to  light.  The  earth  mounds  were  aU 
probably  domiciliary,  and  the  shell  heaps  are  the  usual  debris  of  feasts. 

Nearly  all  the  shell  heaps  arc  composed  of  oyster  shells,  which  are 
very  large,  and  it  is  a  fact  worthy  of  note  that  the  9yster  is  at  present 
extinct  in  Choctawhatchee  Bay.  Most  of  the  heaps  are  covered  with 
soil  firom  1  to  2  feet  in  thickness.  From  data  obtained  from  the  shell 
heaps  of  South  Florida  I  have  calculated  that  it  requires  at  least  fifty 
years  to  produce  a  stratum  of  soil  6  inches  in  thiakness.«  From  this  it 
will  appear  that  some  of  these  heai>s  were  completed  from  100  to  200 
years  ago. 

From  this  series  of  explorations  the  following  facts  seem  to  be  pretty 
well  established : 

1.  That  promiscuous  mound  burial  was  practiced  only  to  a  limited 
extent  in  this  locality. 

2.  That  the  races  formerly  inhabiting  this  district  were  ftirther  ad- 
vanced in  civilizalion  than  those  of  South  Florida. 

3.  That  it  is  probable  all  the  large  domiciliary  mounds  were  buflt  by 
small  additions  through  many  successive  generations,  and  henoemay 
have  been  partly  the  work  of  the  modem  Indians. 


STONE  MOUOT)8  OF  HAMPSHIRB  COUNTY,  W.  VA. 

Bt  L.  a.  Kenola,  of  WcMmgiUm^  D.  C. 

The  mounds  or  graves  described  in  this  paper  are  situated  on  the  east- 
ern side  of  the  South  Branch  Mountain,  Hampshire  County,  West  Yir- 
ginia,  about  1^  miles  from  the  mouth  of  the  South  Branch  Biver,  on  the 
property  of  Mr.  Charles  French.  According  to  early  accounts,  the  en- 
tire region  between  the  Blue  Bidge  Mountains  and  the  Ohio  Biver  was 
held  by  the  Massawomee  Indians.*  The  immediate  locality  (Fairfiix 
Grant)  was,  however,  the  hunting  ground  of  the  Tauxenents,  a  band, 
perhaps,  of  the  above-mentio'ned  i)Owerful  tribe.t 

The  settlement  of  this  district  by  the  whites  drove  this  tribe  across 
the  Alleghanies;  and,  alter  their  departure,  the  country  seems  to  have 
been  a  border  line  of  warfare  between  the  Delawares  of  Pennsylvania 
and  the  Catawbas  of  Virginia.  This  narrow  and  rough  valley,  firom  the 
mouth  of  the  river  to  Moorefield,  Hardy  County,  West  Virginia,  and 
probably  far  beyond,  is  replete  with  traditions  and  evidences  of  many 
a  stubborn  struggle — not  only  between  contending  tribes,  but  also  be- 
tween the  Indians  and  the  intrepid  pioneers  of  West  Virginia. 

The  locality  of  these  mounds,  known  as  ''Shin  Bottom,"  was  also  the 

•  History  of  West  Virginiai  page  34.    De 
\  '^  3«Sc^i«oii'%^otw''  ou  Virginia,  page  15S. 
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theater  of  contending,  bloodthirsty  savages.  In  dose  proximity  to  the 
graves  there  is  a  great  bowlder  standing  on  the  side  of  the  wood,  to 
which  a  very  interesting  tradition  is  attached.  It  is  called  ^< Indian" 
or  <^  Painted  Bock."  On  its  eastern  lace  there  is  a  figure,  sapposed  to 
represent  a  man  in  the  act  of  throwing  a  tomahawk.  One  can  easily 
distinguish  the  rude  oatlines  of  a  human  figure,  but  the  hand  and  toma- 
hawk have  been  rendered  obscure  by  the  frequent  violence  of  cariosity 
seekers.  The  lines  are  dear,  strong,  and  of  a  dim  red  color.  The  tra* 
dition,  as  given  by  the  inhabitants,  is  in  substance  as  follows : 

^<  At  this  point  two  hostile  tribes,  probably  the  Catawbas  and  Dehi- 
wares,  met  and  fought  a  terrible  battle,  in  which  all,  with  one  exception, 
were  killed,  on  the  conquered  side,  and  he  succeeded  in  making  his  es- 
cape. Exasperated  at  this  the  victora,  to  complete  their  direful  work, 
followed,  brought  back,  and  killed  the  unfortunate  wretch,  and  with 
his  own  blood  traced  this  figure  on  the  rock." 

The  same  account  is  given  by  Mr.  Samuel  Eercheval  in  his  <^  History 
of  the  YaUey,"  but  with  the  variation  that  this  warrior  made  a  safe 
escape  by  jumping  into  the  river  and  swimming  with  his  head  under 
water  till  he  reached  the  Cohongornton,  North  Branch  of  the  Potomac. 
(Page  48.) 

The  upper  portion  of  this  rock  protects  the  side  upon  which  the  figure 
is  sketched,  from  destruction  by  the  elements.  The  South  Branch  of 
the  Potomac  was  called  Wappatomaka  by  the  Indians.  Throughout 
this  entire  range  of  mountains  Indian  mounds  are  numerous,  and  a  com- 
paratively unexplored  field  of  archseological  treasures  awaits  develop- 
ment. 

The  frequency  of  stone  graves  may  in  some  degree  be  accounted  for 
by  the  abundance  of  material  suitable  for  their  construction,  by  their 
proximity  to  fields  of  contest,  to  village  sites,  and  to  a  most  abundant 
hunting  ground.  They  are  found  in  much  greater  proportion  in  this 
than  in  any  of  the  neighboring  ranges.  Their  position  cannot  be  re- 
stricted to  any  particular  locality,  for  they  are  found  on  either  side,  on 
top,  at  the  foot  of  the  mountain,  and  in  various  places  throughout  the 
valley }  sometimes  on  the  river  bank  or  on  some  small  stream,  or  even 
in  the  central  portions  of  the  bottom  lands.  They  are,  however,  less 
numerous,  on  top  of  the  ridges  than  in  lower  situations. 

These  stone  graves  are  quite  numerous  in  the  vicinity  of  the  '^Indian 
Bock."  In  shai>e,  both  external  and  internal,  they  resemble  modern 
graves ;  and  since  they  contain  an  inclosure  like  a  coffin,  the  term  grave 
is  very  applicable  to  distinguish  them  from  the  earth  mounds.  They 
vary  much  in  size,  the  smaller  being  mainly  confined  to  the  low  lands 
while  the  largest  are  more  frequently  found  on  the  tops  and  sides  of  the 
mountains.  Those  of  any  considerable  dimensions  are  generally  flat  on 
top  and  the  smaller  convex.  The  stone  of  which  they  are  made  depends 
upon  the  locality ;  those  opened  were  constructed  of  gray  sandstone. 
The  upper  layers  consisted  of  pieces  as  large  as  our  street  granite  pav- 
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ing  blocks,  which  gradaall^"^  increase  in  size  as  the  interior  or  ^^  coffin '^ 
of  the  monnd  is  reached.  The  ^'  coffin  ^  is  made  of  hirge  bowld^^  of 
the  same  stone.  These  stones  are  rately  spherical,  bat  range  from  a 
few  inches*  square  to  a  weight  of  several  hundred  pounds. 

No.  1.  The  first  grave  examined  was  situated  midway  on  the  side  of 
the  mountain.  It  was  built  in  a  small  hollow  or  ravine,  down  which  in 
wet  seasons  water  flowed.  Within  40  or  50  yards  there  were  three 
others,  two  of  which  were  opened  and  examined. 

It  (1)  was  very  large,  about  50  feet  in  length,  25  in  width,  and  from  4 
to  5  in  height.  It  was  flat  on  top  and  extended  lengthwise  north  and 
south.  The  excavation  was  commenced  on  top  at  the  southern  ex- 
tremity. After  working  downwards  and  northwards  through  the  mam 
of  rock  for  the  distance  of  3  feet,  we  came  to  some  very  large  bowlders. 
Taking  these  as  a  guide  we  continued  to  work  along  the  western  side 
towards  the  north  end  of  the  mound.  All  the  rock  that  remained  at  the 
north  end  and  over  the  body  of  the  '^  coffin"  or  cavity  was  next  removed, 
and  the  earthy  debris  cleaned  away.  From  the  south  end  of  the 
^'  coffin  "  was  then  removed  the  large  rocks  with  which  it  was  filled. 

Then  began  the  examination  of  the  dark  earth  with  which  the  floor 
was  covered.  The  mass  of  the  material  was  decayed  wood-earth  to- 
gether with  a  small  quantity  of  light  colored  clay.  At  the  lower  end 
were  found  one  long  bone  and  more  fragments,  presumably  leg  or  thigh 
bones,  and  at  the  north  end  a  fragment  of  a  skull.  No  pottery  or  stone 
implement  of  any  description  was  exhumed.  The  sides  of  the  case- 
ment for  the  remains  were  constructed  of  large  bowlders  1^  foot  high, 
placed  closely  together  throughout  the  entire  circuit.  Beneath  there 
was  a  floor  of  flat  stones,  and  at  the  upper  end  one  was  raised  about 
2  inches  above  the  rest,  near  which  the  fragments  of  skull  were  found. 

Ko.  1  B.  As  yet  only  half  of  the  first  mound  had  been  torn  away, 
and  encouraged  by  the  find,  though  we  mainly  directed  our  attention 
to  the  discovery  of  stone  implements,  the  destruction  of  the  remaining 
mass  was  begun. 

Commencing  on  the  east  side  of  the  grave  just  opened  we  soon 
reached  another  wall  of  large  bowlders,  running  in  a  direction  parallel 
to  and  placed  directly  alongside  of  the  wall  of  the  former.  Upon  re- 
moving the  stones  from  the  sides  and  central  portions  as  before,  the 
excavation  of  the  coffin  was  commenced.  But  a  most  careful  search 
was  ineffective  in  bringing  to  light  any  relics.  The  absence  of  all 
human  remains  may  be  possibly  attributed  to  the  position  of  the  monnd, 
which  was  such  that  a  very  large  quantity  of  water  annually  passed 
through  it,  rendering  the  decomposition  of  the  bones  more  rapid. 

No.  2.  About  20  yards  to  the  right,  when  looking  down  the  mountain 
and  facing  the  east,  a  second  grave  was  opened,  which  was  situated  a 
little  to  the  side  of  the  hollow. 

This  mound,  though  not  so  large,  extended  in  length  in  the  same 
direction,  north  and  south,  as  the  former.  In  appearance,  (save  that  it 
was  not  flat|)\>otliextacnakas  WDLdrnt^EnallY^it  was  aimilar  to  that  of  tha 
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one  previonfily  explored.    It  contained  a  single  inclosnre  or  coffin.    No 
remains  except  a  fragment  of  a  long  bone  were  found. 

"So.  3.  A  third  of  this  group,  situated  about  30  yards  down  the 
mountain  and  on  the  lower  side  of  an  old  road,  was  examined.  Its  con- 
struction and  general  outlines  were  the  same  as  those  already  described. 
No  remains  were  discovered,  and  from  its  position  in  the  deepest  part 
of  the  hollow  it  is  supposed  that  all  traces  had  long  since  been  de- 
stroyed. 

No.  4.  The  fourth  mound  was  situated  about  200  yards  from  the  ^^  In- 
dian Bock,''  ne)EM*  the  base  of  the  mountain.  Though  much  smaller,  it 
resembled  the  above  in  all  particulars.  A  large  number  of  firagments 
of  bones  belonging  to  various  parts  of  the  body  were  collected.  The 
exterior  shape  of  the  mound  had  been  very  much  disfigured  by  hunters. 

Mr.  French,  the  owner  of  the  property,  needing  stone  for  building 
purposes,  had  previously  opened  several  graves  and  removed  from  them 
a  quantity  of  bones  and  some  pieces  of  pottery. 

There  were  no  means  by  which  we  could  judge  the  age  of  these 
mounds,  even  approximately.  The  first  graves  or  stone  heaps  exam- 
ined were  encircled  by  a  grove*  of  oak  and  locust  trees  of  an  inferior 
size.  Near  the  fourth  there  grew  several  large  oaks,  but  all  were  at  too 
great  a  distance  to  be  of  any  avail  in  such  a  determination.  The  amount 
of  earthy  matter  on  or  within  could  not  be  relied  upon  as  affording  any 
definite  clew,  since  very  little  could  penetrate  the  grave,  and  what  was 
there  could  easily  have  been  deposited  in  the  lapse  of  time  by  nature. 
The  stones  were  not  placed  immediately  upon  the  corpse,  perhaps ;  but 
they  rested  upon  logs  and  brush,  which  were  supported  by  the  walls  of 
the  indosure.  If  this  supposition  be  correct,  the  amount  of  debris  could 
have  been  greatly  increased. 

It  is  generally  supposed  that  these  mounds  were  quite  small  at  first, 
and  were  increased  in  size  by  new  interments  and  by  the  addition  of 
stone  from  time  to  time.  It  is  said  that  whenever  a  friendly  Indian  or 
tribe  passed  a  grave,  each  individual,  out  of  respect,  added  a  stone  or 
more  to  the  heap.  Though  this  may  be  plausible,  it  is  just  as  likely 
that  it  was  the  final  interment  of  the  body,  and  that  the  size  of  the 
mound  depended  upon  the  rank  and  tribal  standing  of  the  person.  If, 
on  the  other  hand,  these  interments  were  only  temporary,  it  is  probable 
that  the  large  mounds  were  the  final  resting  places  of  a  large  number  ot 
bodies  by  secondary  interment. 

This  hypothesis  is  in  accordanoe  with  the  customs  of  many  tribes, 
east  and  west,  and  was  practiced  by  the  natives  of  the  lower  districts  of 
Virginia  long  after  its  settlement  by  the  whites.* 

The  total  absence  of  all  stone  implements  is  accounted  for  by  the 
residents,  the  supposition  being  that  these  were  women's  graves  or  of 
those  members  of  the  tribes  who  were  of  minor  importance.  The  find 
of  pottery  in  one  or  two  would  strengthen  this  supposition. 

This  theory  is  again  to  some  extent  sustained  by  the  opeuix^^^^e^- 
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eral  mounds  on  the  top  of  this  mountain  yielding  bones,  pyrites  (cnbo- 
octohedral,  crystal),  arrow-heads,  and  fragments  of  pottery.  In  contra- 
diction, however,  to  the  above,  one  grave,  opened  by  Mr.  Joseph  Pan- 
cake on  his  farm  in  the  river  bottom,  about  2  miles  above  Bomney,  in 
this  county,  contained  a  celt,  a  pipe,  and  some  arrow-heads. 

On  the  firont  of  this  pipe,  at  the  upper  rim  of  the  bowl,  there  was 
carved  an  eagle  in  a  neat  an^  tasteful  manner.  Some  years  ago  the 
party  from  w&om  were  procured  the  above  specimens  opened  a  large 
mound  in  Mineral  County,  West  Virginia,  near  the  town  of  Bidgeville. 
In  external  appearances,  according  to  report,  it  was  similar  to  those 
described,  but,  instead  of  in  a  coffin-shaped  repository,  the  body  was 
buried  in  a  sitting  posture.  The  skeleton  was  nearly  whole  at  the  time 
of  exhumation ;  the  feet  rested  ux>on  the  floor ;  the  legs  against  a  wall, 
above  which  in  the  seat  were  the  thigh  bones ;  and  against  a  second 
wall  leaned  the  bones  of  the  back  and  chest.  The  arms  seemed  to  have 
been  placed  in  a  cai^less  position  at  the  side,  with  the  hands  open  and 
lying  upon  the  shelf  with  the  thigh  bones.  The  head  rested  in  a  re- 
cumbent position  on  a  third  shelf.  A  fragment-  of  pyrites  was  foond 
near  by,  which  is  supposed  to  have  been  placed  in  one  hand.  Among 
the  bones  and  debris  there  was  discovered  a  brass  button  of  continental 
style. 

For  the  authenticity  of  his  description  the  narrator  referred  to  sev- 
eral gentlemen  residing  near  the  locality,  who  were  present  and  assisted 
in  the  work,  and  in  whose  possession  the  bones  were  when  last  heard  of. 

Other  mounds  and  remains  were  found  in  abundance  as  the  coun- 
try was  cleared  and  the  land  cultivated.  The  specimens  of  pyrites 
and  pottery  found  on  the  South  Branch  Mountain  have  been  added  to 
the  collection  of  archseological  remains  from  the  district,  deposited  at 
Georgetown  University. 
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EEMADfS  IN  BUCKS  COUNTY,  PENNSYLVANIA. 

By  John  A  Ruth,  RiegelsvilUj  Pa. 

Durham,  the  most  northeastern  township  of  Bucks  County,  Pennsyl- 
vania, is  situated  on  the  banks  of  the  Delaware  Biver,  9  miles  south  of 
Easton,  and  by  railroad  76  miles  north  of  Philadelphia.  The  townBhip 
covers  an  area  of  about  9  square  miles,  and  the  greater  part  of  it  is 
drained  by  the  Durham  Creek  and  its  tributaries.  The  surfoce  is  hillyi 
the  soil  fertile  and  in  a  high  state  of  cultivation.  To  its  original  oecn- 
pants  it  presented  many  natural  advantages,  and  the  remains  of  their 
workmanship  found  buried  in  the  soil  show  that  they  saw  these  advan- 
tages and  made  use  of  them.  The  southeastern  part  of  the  township 
was  their  favorite  re  sort.  This  part  of  the  Delaware  Valley  is  abont 
1^  miles  long,*  and  about  one-half  mile  in  width  at  the  widest  part  It 
is  bounded  on  the  east  by  the  Delaware  Biver,  and  on  the  west  and 
south  by  a  range  otYAwffia  e^leTi^\u^iT««i>;\i^N^%»'^^QC  Monroe  to  the 
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Narrows,  which  rise  perpeodicalarly  to  the  height  of  iieaxly  400  feet.  It 
is  BtroDgly  defended  by  Datnre,  and  the  sceuery  is  not  anrpaqsed  by  any 
in  the  county.  There  are  other  localitiea  in  the  township  where  rehcs 
are  found,  but  nowhere  in  such  abundance  as  in  the  locality  just  meu' 
tioned.  I  shall  now  describe  these  and  other  remains  in  the  order  in 
which  they  are  numbered  on  the  map. 


Bemains  in  Darham  TownBbip   Backs  Connty,  FeDDaylviuiiB 


No.  1  is  the  site  of  what  once  wa<»  an  extensn  e  \  illage,  situated  on 
the  banks  of  the  Delaware,  near  the  mouth  of  Gallows  Run,  and  about 


874  PAPERS   RELATING   TO    ANTHROPOLOOV. 

one-quarter  mile  from  Eantnerville.  It  extends  along  the  Delaware 
several  hapdred  yards,  and  back  from  the  river  about  50  yards.  Its  ex- 
tent may  easily  be  traced  by  the  broken  cobblestones  and  chips  of 
flint  and  jasper  which  are  thickly  strewn  over  the  surface.  Many  of 
the  cobblestones  bear  marks  of  flre.  Among  this  refuse  a  large  num- 
ber of  relics  have  been  found.  They  exhibit  all  degrees  of  workman- 
ship from  the  rudest  to  the  most  skillfully  wrought  The  most  abun- 
dant relic  is  the  arrow-point,  of  which  have  been  here  collected  more  than 
400  specimens.  Many  show  by  their  workmanship  tiiat  they  were  made 
by  a  people  who  had  advanced  in  the  stone  art  to  a  high  degree  of 
skill.  In  this  locality  have  also  been  found  many  hammers,  spear- 
heads, scrapers,  and  plummets.  The  spear-heads  found  are  generaUj 
broken.  Among  the  rarer  implements  are  drills,  polishing-stones,  axee, 
celts,  knives,  paint-cups,  pestles,  ceremonial  hatchets,  and  amulets. 
The  hatchets  and  amulets  are  all  broken,  but  are  highly  i>olished  and 
well  proportioned.  They  show  great  skill  and  patience  on  the  part  of 
those  who  shaped  them.  Fragments  of  pottery  are  plentiful.  Some  of 
it  is  ornamented.  Many  of  the  fragments  are  well  preserved,  but  others 
are  crumbling  and  have  the  appearance  of  great  age.  The  material  used 
in  the  manufacture  of  the  stone  implements  of  this  and  the  other  vil- 
lage sites  in  the  township  is  that  found  in  the  locality.  Probably  one- 
half  of  the  arrow- points  are  made  of  trap,  the  remainder  of  jasper, 
quartz,  red  shale,  &c.  But  few  specimens  are  made  of  the  last-named 
mineral,  which  is  not  a  very  durable  material  for  stone  implements. 

No.  2  is  also  the  site  of  an  ancient  village,  on  the  farm  of  Mr.  Clark; 
one  mile  north  of  Holland  Station,  Hunterdon  County,  Kew  Jeney. 
The  extent  of  this  village  was  not  as  great  as  that  at  No.  1,  but  it  has 
added  to  our  collection  many  fine  specimens.  Among  these  is  half  of 
tbe  bowl  of  a  stone  pipe,  the  only  fragment  of  a  stone  pipe  yet  found 
Its  shape  is  similar  to  Fig.  179  in  Dr.  Abbott's  Stone  Age  in  New  Jer- 
sey. Two  stone  axes  of  very  rude  workmanship  were  picked  np  at  this 
place.  The  rudest  is  an  ordinary  cobblestone  notched  at  the  sides,  near 
one  end,  and  slightly  grooved  half  way  across  one  side.  The  other  is 
an  oval  cobblestone,  11  inches  in  length,  with  a  narrow  groove  around 
one  end.  No  attempt  seems  to  have  been  made  to  sharpen  either  of 
these  axes. 

No.  3  is  a  locality  on  the  farm  of  Mr.  Snyder,  near  Holland  Church, 
where  have  been  found  a  number  of  spear  and  arrow  points,  most  of 
them  broken.  Tradition  tells  us  that  this  was  an  ancient  battle-ground. 
Two  tribes  lived  in  the  vicinity,  and  the  children,  in  their  wanderings, 
met  each  other  and  quarreled  about  a  large  grasshopper  which  one  of 
them  had  found*  This  resulted  in  a  war,  and  this  locality  is  said  to  be 
the  place  where  the  decisive  battle  was  fought.  The  conflict  was  wit- 
nessed by  a  white  man  from  the  opposite  side  of  the  river.  Such  is  the 
tradition  as  it  exists  in  the  neighborhood. 
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Ko.  4  is  on  the  farm  of  Mr.  Overpeck,  near  Monroe.  This  locality 
is  pecaliar  in  its  relics,  which  consist  of  triangular  arrow-points  and 
fragments  of  finely  ornamented  pottery.  Besides  these,  no  other  relics 
were  discovered,  except  several  pieces  of  clay  pipe-stems,  an  amulet, 
several  celts,  and  fragments  of  pestles.  Since  the  writer  has  collected 
at  this  place,  he  has  found  but  one  arrow-point  with  a  stem,  while  of 
triangular  arrow-points  more  than  100  specimens  have  been  gathered, 
most  of  them  broken.  A  large  number  of  fragments  of  pottery  were 
found  scattered  over  the  surface.  They  were  in  a  good  state  of  preser- 
vation, and  many  of  them  are  finely  ornamented,  especially  those  pieces 
which  formed  the  rim  of  the  vessels,  some  of  which  are  perforated. 
Chips  of  jasper  occur  in  the  soil,  but  very  few  broken  cobble-stones.  It 
is  difficult  to  explain  why  all  the  arrow-points  are  triangles,  and  why 
the  pottery  is  of  better  workmanship  than  that  of  any  other  locality  in 
the  township. 

No.  5  is  the  site  of  a  small  village  on  the  farm  of  Mr.  Tranger,  of 
Monroe.  It  is  situated  about  100  yards  north  of  No.  4,  but  is  quite  differ- 
ent from  it  in  the  character  of  its  relics.  Here  chips  of  flint  and  broken 
cobble-stones  are  found  again.  The  relics  are  principally  spear  and 
arrow  points,  knives,  scrapers,  plummets,  &c. 

No.  6  is  a  locality  on  the  farm  of  Mr.  Overpeck,  where  we  find  spear 
and  arrow  points^  some  rude  pottery,  hammers,  and  occasionally  a  few 
other  implements. 

No.  7  is  on  the  edge  of  the  bluff,  on  the  farm  of  Mr.  Aaron  Tranger. 
In  the  character  of  its  relics  it  is  similar  to  No.  6.  Some  of  the  arrow 
points  are  made  of  a  material  not  found  in  the  locality.  This  place  was 
probably  occupied  by  parties  guarding  the  villages  in  the  valley  against 
invasion.  The  position  commands  a  good  view  of  the  Delaware  Valley 
toward  the  north. 

No.  8  is  a  locality  on  the  farm  of  Cooper  and  Hewitt,  one-half 
mile  south  of  Eiegelsville,  where  have  been  found  arrow-points  and  a 
few  other  relics.  The  refuse  scattered  over  the  surface  indicates  that 
it  was  the  site  of  a  small  village. 

No.  9  is  on  the  farm  of  Mr.  Eiegel,  near  the  mouth  of  the  Musconet- 
cong  Creek,  Hunterdon  County,  New  Jersey.  Spear  and  arrow  points 
are  found  here; 

No;  10  is  on  the  farm  of  Oeorge  Shick,  between  two  springs,  where 
have  been  found  spear  and  arrow  points,  hammers,  knives,  scrapers, 
plummets,  a  fine  drill,  &c. 

No.  11  is  also  around  a  spring,  on  the  farm  of  Jacob  Bichards.  The 
relics  are  the  same  kind  as  those  found  at  No.  10. 

No.  12  is  an  ancient  jasper  mine  on  the  farm  of  Cooper  and  Hewitt. 
The  excavation  made  in  mining  the  jasper  is  still  to  be  seen.  Around 
it  is  a  ridge  of  earth  and  stones,  thrown  out  by  the  miners.  The  ground 
is  overgrown  with  brush  and  small  oak,  and  is  not  cultivated  for  a  short 
distance  around -ihe  vine.    The  excavation  is  partly  filled  with  stone 
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hauled  from  the  adjoining  fields.  Very  few  arrow  points  are  foaod 
around  the  mine.  Chips  of  red  and  yellow  jasper  are  found  in  large 
quantities,  scattered  over  more  than  20  acres  around  the  mine.  With 
them  are  found  numerous  river  pebbles  and  cobblestones  with  hammer 
marks  on  them .  Some  are  worn  off  around  the  entire  edge }  others  were 
originally  nearly  round,  and  through  use  became  still  more  so.  Nearly 
all  the  hammers  found  on  village  sites  have  finger  pits,  but  these  have 
none,  and  are  found  only  around  this  mine.  These  facts  seem  to  indicate 
that  they  were  used  as  hammers  for  blocking  out  the  jasper  into  pieces 
of  a  suitable  size  for  implements,  and  that  these  blocks  were  then  car- 
ried to  the  villages,  where  they  were  finished. 

No.  13  is  on  the  farm  of  Henry  Adams,  situated  on  the  top  of  the 
hill.  It  commands  a  fine  view  of  the  Delaware  and  Muscanetcong  Val- 
leys. Here  have  been  found  but  two  kinds  of  relics — a  few  arrow- 
points  and  several  dozen  plummets.  Most  of  the  plummets  found  on 
village  sites  are  similar  to  Figs.  204  and  205  in  Dr.  Abbott's  Stone  Age 
in  New  Jersey,  but  those  found  in  this  locality  are  nearly  all  like  Fig. 
203. 

No.  14.  Durham  Gave  is  the  name  given  to  a  cavern  in  the  lime- 
stone formation  on  the  north  side  of  the  Durham  Greek,  near  its  moatii. 
The  cave  extends  into  the  hill  toward  the  west,  parall^  with  the  creek. 
A  large  part  of  it  has  been  destroyed  by  quarrying  the  limestone,  whieh 
is  of  excellent  quality  and  was  used  in  the  furnace  near  by.  The  main 
passage  was  about  150  feet  long,  firom  4  to  40  feet  wide,  and  avenged 
about  12  feet  in  height.  The  floor  descends  as  you  enter,  and  at  the 
farther  end  is  a  fine  spring.  A  few  stalactites  formerly  hung^m  the 
roof.  About  forty  years  ago,  when  the  cave  was  opened,  petrified  bonee 
were  found  in  one  of  the  rooms.  They  were  removed  by  sevend  sdeo- 
tists  who  had  come  from  New  York  for  that  purpose,  and  were  sent  to 
some  scientific  association  in  that  city.  A  number  of  interesting  relics 
were  also  found,  among  them  spear  and  arrow  points,  beads,  and  a 
skulL  The  latter  is  said  to  have  been  sent  to  some  museum  in  Pbila- 
delphia.  A  small  room  on  the  right  of  the  main  passage  was,  years  ago, 
named  Queen  Esther's  Drawing-room,  after  an  Indian  woman. 


EELIGS  IN  POUGHKBEPSIB,  NEW  YOBE. 

By  Henrt  Booth,  of  Poughkeeptis,  N.  F. 

In  the  southern  part  of  Poughkeepsie,  Dutchess  Gounty,  New  York, 
and  extending  beyond  the  city  limits,  there  used  to  be  a  lai^  deposit  of 
molding  sand.  This  has  been  dug  out  during  the  last  seven  or  eight 
years  and  carted  away.  The  accompanying  map  shows  a  part  of  this 
sand  bed,  which  has  proved  to  l)e  of  great  interest.  In  October,  1SS2, 
some  fragments  of  human  skeletons  were  turned  up  by  the  laborers  on 
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Fox's  Point.  This  was  reported  to  the  writer  by  Mr.  B.  W.  Frazer,  the 
foremaD,  who  very  kindly  afforded  every  assistance  in  his  power  to  make 
an  examination  of  this  part  of  the  sand  bed.  The  deposit  of  sand  is  over- 
laid by  earth,  which  is  generally  abont  1  foot  deep.  The  stratom  of  sand 
varies  from  a  few  inches  to  4  or  5  feet  in  depth.  On  top  of  this  sand, 
directly  below  the  soil,  the  larger  part  of  the  stone  implements  were 
foand.    At  the  place  on  Fox's  Point,  marked  on  the  map  with  three 
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Graves  and  relic  sites  in  Ponghkeepsie,  New  York. 

Greek  crosses,  the  skeletons  were  dng  np.  The  ground  here  is  a  few 
feet  above  the  level  of  the  Hadson  Eiver  Eailroad.  Enough  skulls  and 
fragments  of  skulls  were  dug  up  to  permit  the  supposition  that  six 
bodies  had  been  buried  here.  These  bones  were  found  at  depths  vary- 
ing from  1  foot  to  3  feet  below  the  surface.  Of  four  bodies  there  re- 
mained nothing  but  parts  of  the  skulls,  a  few  teeth,  and  fragments  of 
ribs.  Of  another  body  there  were  leg  bones,  fragments  of  ribs,  finger 
bones,  vertebrae,  and  a  nearly  complete  skull,  including  the  lower  jaw. 
This  skeleton  lay  on  its  right  side,  with  the  knees  drawn  up  to  the  chin. 
Of  another  body  there  were  a  few  vertebrse  and  finger  bones,  and  a 
nearly  complete  skull,  including  the  lower  jaw.    This  skull  rested  ou 
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its  chin,  fJEudng  westward,  or  toward  Hadson  Biver.    ITndemeath  it  was 
found  a  piece  of  bnmt  sandstone,  rudely  chipped  into  the  form  of  an 
arrow-h^ad.    With  the  exception  of  this  stone  and  a  bit  of  chipped  horn 
stone,  nothing  was  discovered  with  the  bodies.    In  the  hollow  on  Fox's 
Point,  below  and  west  of  this  little  hillock,  the  sand,  when  dug  up, 
showed  traces  of  fire,  being  red  instead  of  yellow.    Intermixed  with  it 
were  a  great  number  of  broken  stones,  which  also  seemed  to  haye  been 
burned.    Here  were  found  many  implements,  both  fragmentary  aod 
entire.    They  were  pounders  (oval  or  round  cobble-stones  with  worked 
depressions  on  either  side  for  the  fingers),  si>ear-heads,  arrow-headSj 
pestles,  &c.    On  top  of  the  rising  ground  east  of  Fox's  Point  and  the 
railroad  many  stone  implements  were  found.    In  1876  Mr.  E.  W.Frazer 
picked  up  near  this  place  half  of  a  steatite  dish,  which  is  now  in  the 
American  Museum  of  Natural  History  in  New  York  City.    No  iron  im- 
plements of  any  kind  have  been  recovered  here,  and  no  bodies  except 
those  mentioned  above.    The  total  number  of  perfect  implements  from 
this  locality,  now  in  the  writer's  possession,  is  as  follows:  PoundiDg- 
stones,  32;  pestles,  5;  arrow  and  spear  points,  103;  hoes,  6;  axes,  or 
hammers,  2;   drill,  1;   rubbing-stone,!.     The  fragments  and  flakeK 
amount  to  several  hundreds. 


NOTES  ON  THE  WAMPANOAG  INDIANS. 

By  BxsKT  E.  Ghasb,  A.  B.,  of  BrookUiiet  Man. 

Every  year  the  signs  of  Indian  settlements  along  our  coast  are  becom- 
ing fewer.    The  experience  of  the  last  two  years  has  taught  the  writer 
that  great  ignorance  prevails  among  those  persons  whom  we  might  most 
reasonably  expect  to  direct  us  to  the  sites  of  Indian  towns.    He  has 
thought  it  worth  while,  therefore,  to  put  on  record,  for  the  convenience 
of  others,  the  exact  sites  of  all  the  Indian  shell  heaps  and  other  indica- 
tions of  Indian  settlement  seen  during  the  summers  of  1882  and  1883. 
Besides  the  mere  description  of  the  towns  in  their  present  oonditioD, 
and  the  implements,  weapons,  &c.,  found  at  or  near  them,  a  general 
history  will  be  given  of  what  has  been  recorded  or  is  known  on  the  sub- 
ject from  other  sources,  together  with  a  detailed  account  of  the  origin, 
language,  customs,  manners,  traditions,  and  religion  of  these  Indians, 
so  far  as  it  was  possible  to  gather  them.    Further  study  shows  that 
much  of  this  information  is  already  in  such  available  form  in  the  works 
of  Gookin,  Williams,  and  a  few'other  early  writers,  who  had  the  best 
opportunities  to  study  the  Indians,  that  all  subsequent  scholars  will 
prefer  to  consult  them  in  the  original.    Beferences  will  be  made  to  these 
and  other  works  which  are  useful  in  tiie  study  of  the  Indians  referred 
to  in  these  notes,  and  only  so  much  of  them  will  be  quoted  as  is  abso- 
lutely necessary  to  give  one  unacquainted  with  the  Indian  tribes  of 
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Kew  England  a  fair  knowledge  of  the  Wampanoag  tribe,  to  which  the 
Indians  of  Gape  God,  Martha's  Vineyard,  and  Nantucket  belonged. 
The  practice  of  the  writer  has  been^  after  finding  alone  the  site  of 
some  Indian  town,  and  obtaining  all  the  information  availaDle  from 
the  farmers  and  others  living  in  the  vicinity,  to  turn  to  the  volumes  of 
the  Massachusetts  Historical  Society's  works  and  Barber's  Historical 
Collections,  ^^a  general  collection  of  interesting  facts,  traditions,  bio- 
graphical sketches,  anecdotes,  &c,  relating  to  the  history  and  antiqui- 
ties of  every  town  in  Massachusetts,"  and  learn  what  is  there  said 
of  the  Indians  once  living  there.  This  information  was  sometimes 
very  satisfactory,  but  until  recently  went  ahead  of  the  explorations, 
and  there  are  still  a  few  important  additions  to  be  made  to  the  map  of 
Indian  settlements  on  Gape  Cod.  In  the  rambles  in  search  of  arrow- 
heads, stone  hatchets,  &c.,  little  of  the  history  of  their  former  owners 
could  be  learned  from  persons  now  living  near  by,  the  usual  information 
being  to  the  effect  that  ^^when  the  oldest  inhabitant  was  a  boy,"  an  old 
Indian  or  squaw  lived  near  the  spot  where  the  arrows  or  shell  heaps 
exist  In  a  few  other  places,  as  at  Mashpee  and  Gkty  ilead,  the  mixed 
descendants  of  the  Indians  may  still  be  seen;  but,  with  the  exception 
of  a  few  names,  like  Pocknet  and  Attaquin,  their  names  are  English, 
and  their  hair  inclined  to  curl,  owing  to  their  frequent  intermarriage 
with  the  negroes.  A  Mend  who  has  given  the  matter  some  attention 
writes  that  there  are  now  probably  none  of  unmixed  blood  among  the 
Indians  of  Mashpee,  though  many  of  the  people  have  a  strongly  marked 
Indian  appearance.  Neither  these  Indians  nor  some  of  the  same  sort 
at  Oay  Head  could  give  any  exact  information  in  regard  to  the  sites  of 
old  Indian  towns,  and  the  conclusion  is  inevitable  that  they  know  less 
»bout  such  things  than  some  small  white  boys  living  near  by,  who  are 
m  the  habit  of  collecting  arrow-heads.  At  several  places  on  Cape  Cod,. 
Martha's  Vineyard,  and  Nantucket  people  are  becoming  interested  in 
Indian  relics,  and  it  is  firequently  impossible  to  buy  a  stone  hatchet 
(which  the  owner  may  have  thought  worthless),  because  he  heard 
that  another  man  had  sold  such  a  grooved  stone  for  a  great  price. 
Several  boys  have  collections  of  arrow-heads  amounting  to  two 
or  three  hundred;  and  middle-aged  men  have  said  that  in  certain 
places  they  could  once  find  all  the  arrow-heads  they  wished,  and  have 
been  surprised  when  there  were  found  only  one  or  two,  perhaps  not 
one.  Old  men  say  that  it  was  the  habit  of  the  farmers  to  plow  up  most 
regularly  all  those  fields  which  had  been  already  cleared  by  the  natives, 
for  these  always  gave  the  best  crops,  owing  to  the  rich  black  soil  that 
was  usually  found  there.  On  the  east  side  of  Bass  Kiver,  and  on  In- 
dian Neck,  near  Wellfleet  Harbor,  may  be  seen  the  wisdom  of  this 
practice;  for  at  these  places  the  most  thrifty  vegetables  in  the  fields 
were  those  growing  in  the  dark  earth  and  scattered  shell-heaps.  But 
by  this  practice  the  most  lasting  monuments  of  the  Indians  have  been 
erased,  their  graves  levelled,  their  shell  heaps  scattered,  and  their  weap- 
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ons  and  implements  of  stone  plowed  under  or  picked  ap  and  removed. 
On  Nantucket  and  Martha's  Vineyard  it  was  easier  to  get  information 
on  our  subject,  probably  partly  from  the  fact  that  Indian  names  have 
been  more  easily  preserved  on  islands,  where  may  still  be  found  many 
descendants  of  the  first  white  settlers,  and  partly,  in  the  case  of  Nan- 
tucket, through  the  publication  by  the  Old  Colony  Line  of  a  historical 
map  of  that  island,  surveyed  and  drawn  a  few  years  ago  by  the  Be?. 
E.  O.  Ewer,  D.  D.  To  give  the  reader  a  general  idea  of  the  tribes  in- 
habiting New  England,  and  the  relative  strength  and  country  possessed 
by  the  tribe  to  which  the  Gape  Cod,  Martha^s  Vineyard,  and  Nantucket 
Indians  belonged,  a  few  quotations  will  be  made  from  the  writings  of 
Mr.  Daniel  Gk)okin,  one  of  the  magistrates  of  Massachusetts  colony, 
and  for  many  years,  commencing  with  1656,  ^^betrusted  and  employed 
for  the  civil  government  and  conduct  of  the  Indians  in  Massachusetts 
colony  by  order  of  the  general  court  there.'' 

"OP  THE  PRINCIPAL   INDIANS  THAT  INHABIT  NBW  ENGLAND. 

"  1.  The  principal  nations  of  the  Indians  that  did  or  do  inhabit  within 
the  confines  of  New  England,  are  five:  1,  Pequots;  2,  Narragansitts; 
3,  Pawkunnawkuts }  4,  Massachusetts,  and  5,  Pawtucketts. 

**'  2.  The  Pequots  or  Pequods  were  a  people  seated  in  the  most  south- 
erly bounds  of  New  England,  whose  country  the  English  of  Connectacnt 
jurisdiction  doth  now,  for  the  most  part,  possess.  This  nation  were  a 
very  warlike  and  potent  people  about  forty  years  since;  at  which  time 
they  were  in  their  meridian.  Their  chief  sachem  held  dominion  o?er 
divers  petty  sagamores,  as  over  part  of  Long  Island,  over  the  Mohe* 
gans,  and  over  the  sagam6res  of  Quinapeake,  yea,  over  all  the  people 
that  dwelt  upon  Connecticut  Eiver,  and  over  some  of  the  most  southerly 
inhabitants  of  the  Nipmuck  country,  about  Quinabaag.  The  principal 
sachem  lived  at  or  about  Pequot,  now  called  New  London.  These  Pe^ 
quots,  as  old  Indians  relate,  could  in  former  times  raise  four  thousand 
men  fit  for  war,  and  held  hostility  with  their  neighbors  that  lived  bor 
dering  upon  them  to  the  east  and  north,  called  the  Narragansitts,  or 
NlBchegansitts ;  but  now  they  are  few,  not  above  thre3  hundred  men, 
being  made  subject  unto  the  English,  who  conquered  and  destroyed 
most  of  them  upon  their  insolent  deportment  and  jast  provocation) 
anno  1638,  of  which  we  shall  have  occasion  to  speak  more  particularly 
in  the  sequel  of  our  history.  ' 

*^  3.  The  Narragansitts  were  a  great  people  heretofore,  and  the  terri- 
tory of  their  sachem  extended  about  thirty  or  forty  miles  from  Sekank 
Biver  and  Narragansitt  Bay,  including  Bhode  Island  and  other  islands 
in  that  bay,  being  their  east  and  north  bounds  or  border,  and  so  ran- 
ning  westerly  and  southerly  unto  a  place  called  Wekapage,  four  or  five 
miles  to  the  eastward  of  Pawcutuk  Biver,  which  was  reckoned  for  their 
south  and  wealbot^^t,  w\^  ^^  ^^%\«t\it£vQi©x\\\s^\t& of  the  Pequots.  Thia 
sachem  lieH  dom^Aon  on«^  ^\n«»^^\N»i  ^^^vsK^w^^v«.^v>aXvS.Uac 
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(slaod,  Block  Island,  Cawesitt,  Niautick,  and  others,  and  had  tribute 
from  some  of  the  Nip  muck  Indiaus  that  lived  remote  from  the  sea.  The 
chief  seat  of  this  sachem  was  about  NarragaDsitt  Bay  and  Cannonicut 
Island.  The  Karragansitts  were  reckoned  in  former  times  able  to  arm 
for  war  more  than  five  thousand  men,  as  ancient  Indians  say.  All  do 
agree  they  were  a  great  people,  and  oftentimes  waged  war  with'  the  Paw- 
knnnakutts  and  Massachusetts,  as  well  as  with  the  Pequots.  The  juris 
diction  of  Bbode  Island  and  Providence  Plantations  and  part  of  Con 
necticut  people,  possess  their  country.  These  Indians  are  now  but  few, 
comparatively ;  all  that  people  cannot  make  above  one  thousand  able 
men. 

^^  4.  The  Pawkuunawkutts  were  a  great  people  heretofore.  They  lived 
to  the  east  and  northeast  of  the  Narragansitts ;  and  their  chief  sachem 
held  dominion  over  divers  other  petty  sagamores;  as  the  sagamores 
upon  the  island  of  Nantucket  and  Nope,  or  Martha's  Vineyard,  sev- 
eral others,  and  some  of  the  Nipmucks.  The  country,  for  the  most 
part,  falls  within  the  jurisdiction  of  New  Plymouth  Colony.  This  peo- 
ple were  a  potent  nation  in  former  times ;  and  could  raise,  as  the  most 
credible  and  ancient  Indians  affirm,  about  three  thousand  men.  They 
held  war  with  the  Narragansitts,  and  often  joined  with  the  Massachu- 
setts, as  friends  and  confederates  agaiust  the  Narragansitts.  This  na- 
tion, a  very  great  number  of  them,  were  swept  away  by  an  epidemical 
and  unwonted  sickness,  An.  1612  and  1613,  about  seven  or  eight  years 
before  the  English  first  arrived  in  those  parts  to  settle  the  colony  of 
New  Plymouth.  Thereby  Divine  Providence  made  way  for  the  quiet 
and  peaceful  settlement  of  the  English  in  those  nations.  What  this 
disease  was,  that  so  generally  and  mortally  swept  away,  not  only  these 
but  other  Indians,  their  neighbors,  I  cannot  well  learn.  Doubtless  it 
was  some  pestilential  disease.  I  have  discoursed  with  some  old  In- 
dians that  were  then  youths,  who  say  that  the  bodies  all  over  were  ex- 
ceedingly yellow,  describing  it  by  a  yellow  garment  they  showed  me, 
both  before  they  died  and  afterwards. 

^^5.  The  Massachusetts,  being  the  next  great  people  northward,  inhab- 
ited principally  about  that  place  in  Massachusetts  Bay  where  the  body 
of  the  English  now  dwell.  These  were  a  numerous  and  great  i)eop]e. 
Their  chief  sachem  held  dominion  over  many  other  petty  governors,  as 
those  of  the  Weechagaskas,  Neponsitt,  Punkapaog,  Nonantum,  Nasha- 
wuy,  some  of  the  Nipmuck  people,  as  far  as  Pokomtakuke,  as  the  old 
men  of  the  Massachusetts  afflnned.  This  people  could,  in  former  times, 
arm  for  war  about  three  thousand  men,  as  the  old  Indians  declare. 
They  were  in  hostility  very  often  with  the  Pawkunuawkutrs,  who  lived 
on  the  south  border,  and  with  the  Pawtucketts,  who  inhabited  on  their 
north  and  northeast  limits.  In  An.  1612  and  1613,  these  people  were 
also  sorely  smitten  by  the  hand  of  6od  with  the  same  disease,  before 
mentioned  in  the  last  section,  which  destroyed  the  most  of  them,  and 
made  room  for  the  English  people  of  MassaoViuoi^U;^  wVs^i^^^^cvs^'^K;^ 
H.  Mis.  69 56 
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pie  this  country,  and  the  rest  called  Pawtuckett.  There  are  not  of  this 
people  left  at  this  day  above  three  hundred  men,  besides  women  and 
children. 

"6.  Pawtuckett  is  the  fifth  and  last  great  sachemship  of  Indians. 
Their  country  lieth  north  and  northeast  from  the  Massachusetts,  whose 
dominion  reachcth  so  far  as  the  English  jurisdiction,  or  colony  of  the 
Massachusetts,  doth  now  extend,  and  had  under  them  several  other 
smaller  sagamores,  as  the  Pennakooks,  Agawomes,  Naamkeeks,  Pas- 
catawayes,  Accomintas,  and  others.  They  were  also  a  considerable 
people  heretofore,  aboat  three  thousand  men,  and  held  amity  with  tlie 
people  of  Massachusetts.  But  these  also  were  almost  totally  destroyed 
by  the  great  sickness  before  mentioned,  so  that  at  this  day  they  are  not 
above  two  hundred  and  fifty  men,  besides  women  and  children.  Tbij* 
country  is  now  inhabited  by  the  English  under  the  government  of 
Massachusetts." 

Pawkunnawkutt  was  the  Indian*  name  for  the  country  around  the 
present  city  of  Bristol,  R.  I.  King  Philip,  Pometacom,  or  Metacomet 
lived  here,  and  it  was  from  this  place  the  nation  of  which  he  was 
sachem  derived  its  name.  These  Indians  were,  however,  sometimes 
called  the  Wampanoags,  or  Wamponoags.  Another  writer  says:  "The 
east  side  of  Narragansett  Bay  was  inhabited  by  the  Wampanoags  (who 
are  next  in  power  to  the  Karragansetts),  on  the  broad  regions  of  country 
extending  to  Massachusetts  Bay,  Cape  Cod,  and  Nantucket.  The  most 
powerful  sachem  of  the  Wampanoags,  at  the  time  of  the  arrival  of  the 
Plymouth  settlers,  was  Massasoit,  also  called  Osemeqniii.  His  two 
sons  and  successors  were  Wamsutta,  called  by  the  English  name  of 
Alexander,  and  Metacomet,  known  as  King  Philip."  The  five  tribes 
of  Indians  mentioned  used  the  same  language,  with,  however,  some 
slight  difference  in  the  expression,  not  unlike  the  differences  found  iti 
several  counties  in  England.  They  could  readily  understand  each 
other,  but  could  not  understand  some  of  the  inland  Indians,  partiea 
lady  the  Mawhawks,  or  Maquas.  "Their  government  is  generally 
monarchical,  their  chief  sachem  or  sagamore's  will  being  their  law;  but 
yet  the  sachem  had  some  chief  men  that  he  consults  with  a«  his  special 
counselors.  Among  some  of  the  Indians  their  government  is  mixed, 
partly  monarchical  and  partly  aristocratical,  their  sagamore  doing  not 
any  weighty  matter  without  the  consent  of  his  great  men,  or  i)ett.v 
sagamores.  Their  sachems  have  not  their  men  in  such  subjection  but 
that  very  frequently  their  men  will  leave  them,  upon  distaste  or  harsh 
dealing,  and  go  and  live  under  other  sachems  that  can  protect  them;  so 
that  their  principal  endeavor  is  to  carry  it  obligingly  and  lovingly  unto 
their  people,  lest  they  should  desert  them,  and  thereby  their  strength, 
power,  and  tribute  would  be  diminished."  This  description  of  their 
government,  given  in  Mr.  Gookin's  history  of  the  Indians  in  New  Eufr- 
land,  shows  the*  peculiar,  uncertain  hold  which  their  rulers  had  uiwn 
them,  and  throws  a  ^oo^  ^^'A  o^Xv^xV  wv  \\\^  y^VvvUou  which  soon  came 
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to  exist  between  the  rulers  of  the  Wampanoags,  Wamsutta  and  Phillip, 
and  their  praying  Indians  upon  Cape  God,  Martha's  Vineyard,  and 
Nantucket.  Very  early  Massasoit  saw  that  the  English  were  acquiring 
a  dangerous  ascendancy  over  the  minds  of  his  Indians,  and  begged  the 
English  to  stop  trying  to  change  the  religion  of  his  Wampanoags,  for 
they  were  apt  to  become  poor  subjects  to  him.  It  is  a  suggestive  fact 
that  in  two  noted  cases  in  which  King  Philip  sought  to  administer 
justice  in  accordance  with  Indian  law,  that  of  John  Gibbs,  at  Nantucket, 
for  speaking  evil  of  Philip's  father,  Massasoit,  and  that  of  John  Sassa- 
mon,  at  Assawamsett  Pond,  for  revealing  Phillip's  plans  to  the  English, 
the  offenders  were  preachers  of  the  Gospel  to  the  praying  Indians. 
The  English  tried  to  alienate  still  further  the  praying  Indians  from 
their  allegiance  to  Philip  by  adding  to  their  list  of  jurors  at  the  trial 
of  Sessainon's  executioners  ^^  six  of  the  indifferentest,  granest,  and  sage 
Indians,"  that,  by  their  concurrence  with  the  white  jurors,  the  Indians 
of  the  praying  towns  might  be  committed  to  the  cause  of  the  whites. 
To  make  the  conviction  of  the  culprits  sure,  however,  they  had  the  full 
number  of  twelve  white  men  before  adding  the  six  Indians  to  the  jury. 
The  execution  of  these  three  Indians  by  the  English  was  the  immediate 
cause  of  the  Indian  war,  threatened  for  some  time,  but  purposely  de- 
layed by  Philip  until  he  could  get  the  aid  of  the  Narragansetts.  The 
names  of  Elliot  and  Williams  will  ever  be  associated  with  the  conver- 
sion of  the  Indians  under  their  charge  near  the  Massachusetts  and 
Providence  Plantations;  but  to  the  less  celebrated  efforts  of  the  May- 
hews,  on  Martha's  Vineyard  and  Nantucket,  and  of  Mr.  Treat,  Mr. 
Bourne,  and  Mr.  Cotton,  on  Gape  Cod,  are  chiefly  due  the  conversion 
of  the  Indians  in  those  places,  and  the  friendly  attitude  taken  by  these 
Indians  during  the  war  that  devastated  the  region  lying  just  west  of 
them.  The  following  quoiation  in  refereoce  to  the  labors  of  the  May- 
hews  states  very  well  the  effect  of  their  labors,  and  sets  forth  the  tract- 
able nature  of  the  Indians  of  Martha's  Vineyard,  which,  it  may  be 
added,  were  shared  by  those  on  Nantucket  and  Cape  Cod : 

*^  At  the  timeof  the  settlement  (Martha's  Vineyard,  in  1G42)  the  Indians 
were  very  numerous  in  this  town  (Edgartown),  perhaps  more  so  than  in 
other  parts  of  the  island.  The  Indians  of  Martha's  Vineyard  were  hos- 
pitable, and  more  tractable  than  those  on  the  main.  Governor  May  hew 
and  his  son,  as  soon  as  they  became  settled,  attempted  to  civilize  them 
and  introduce  the  Gospel  among  them,  and  their  success  surprised  and 
delighted  the  pious  of  that  age.  The  younger  Mayhew  labored  in  this 
benevolent  work  with  diligence  and  fervor  till  his  death,  in  1657,  when 
it  was  assumed  by  his  father,  and  in  a  few  years  by  ]fi|  son,  and  it  was 
carried  on  by  some  member  of  the  family  till  the  beginning  of  the  pres- 
ent century.  Nearly  all  the  Indians  on  the  island  became  professed 
Christians.  At  first  thej"  were  called  'catechumens,'  but  were  formed 
into  a  church  in  1659,  and  from  this  another  church  arose  in  1670.  The 
English  found  most  essential  advantages  from  the  ascendancy  which 


884         PAPERS  RELATING  TO  ANTHROPOLOGY. 

was  gaiDed  over  their  miuds;  they  were  disarmed  of  their  rap^e;  they 
were  made  friends  and  fellow-subjects.  In  King  Philip's  war  all  the 
Indian  nations  on  the  main  were  confederated  against  the  English. 
Alarm  and  terror  were  diffused  on  every  side ;  but  Governor  May  hew 
was  so  well  satisfied  with  the  fidelity  of  these  Indians  that  he  employed 
them  as  a  guard,  iurnished  them  with  the  necessary  ammunition,  and 
gave  them  instructions  how  to  conduct  themselves  for  the  common  safety 
in  this  time  of  imminent  danger.  So  faithful  were  they  that  they  not 
only  rejected  the  strong  and  repeated  solicitations  of  the  natives  on  the 
main  to  engage  in  hostilities,  but  when  any  landed  fn>m  it,  in  obedience 
to  their  orders  which  had  been  given  them,  they  carried  them,  though 
sometimes  their  near  relations,  to  the  governor,  to  attend  his  pleasure. 
The  English,  convinced  by  these  proofs  of  the  sincerity  of  their  friendship, 
took  no  care  of  their  own  defense,  but  left  it  entirely  to  the  Indians,  and 
the  storm  of  war  which  raged  on  the  continent  was  not  suffered  to  ap- 
proach, but  these  islands  enjoyed  the  calm  of  peace.  This  was  the  genuine 
and  happy  effects  of  Mr.  Mayhew's  wisdom  and  of  the  introduction  of 
the  Christian  religion  among  the  Indians." 

The  Indians  of  Cape  Cod  had  been  very  generally  christianized  be- 
fore King  Philip's  war  broke  out,  and  most  of  them  remained  faithful  to 
their  white  neighbors,  and  aided  in  protecting  the  cape  against  hostile 
invasion.  It  is  very  probable  that  some  of  them  left  the  praying  towns 
to  join  Phillip,  as  did  many  from  the  praying  towns  near  Boston.  In 
the  records  of  drafts  of  men  levied  in  Massachusetts  and  Plymouth 
colonies  to  fight  Philip  are  found  the  names  of  southern  or  friendly 
Indians.  About  twenty  of  these  Indians,  under  the  leadership  of  an 
Indian  of  the  Wampanoag  tribe,  named  Captain  Amos,  living  at  or  near 
Cape  Cod,  took  part  in  the  disastrous  fight  near  Eehoboth.  Rev.  Noah 
Newman,  in  writing  of  this  encounter,  states  that  Capt.  Michael  Peirse, 
with  fifty-one  of  his  soldiers  and  eleven  of  these  friendly  Indians,  were 
killed.  Because  of  the  friendly  attitude  of  the  Cape  Cod,  Martha's 
Vineyard,  and  Nantucket  Indians  toward  the  whites,  the  Indian  his- 
tory of  these  places  is  not  so  eventful  as  that  of  the  rest  of  the  Wampa- 
noag country  lying  between  Buzzard's  Bay  and  Narragansett  Bay.  The 
farmers  in  the  latter  region  have  pointed  out  to  me  the  past  summer 
the  swamp,  at  the  foot  of  Mount  Hope,  where  Philip  was  shot,  and  t&e 
place  where  Benjamin  Church  encountered  Tuspaquin  and  his  warriors 
on  Assawamsett  Neck,  in  Lakeville,  Mass.,  and  man^*  other  places  made 
memorable  during  this  bloody  Indian  war.  On  Cape  Cod  and  adjacent 
islands  there  were  no  hostilities  during  King  Phillip's  war,  and  all 
encounters  between  these  Indians  and  the  whites  took  place  at  a  very 
early  date,  when  white  explorers  thought  it  expedient  to  plunder 
and  kidnap  the  natives,  and  they  in  turn  thought  best  to  kill  the 
crew  of  any  shipwrecked  vessel,  and  so  secure  the  plunder.  On 
Nantucket,  Uookiu  writes  that  some  bad  Indians  committed  this  of- 
fense even  later  tJoLan  \ii'ft  ^^ai  \^^^^«sA^«s^  ^^^^x^is&iftd  for  it.    In  the 


WAMPANOAG  INDIANS  OP  MASSACHUSETTS.  885 

.rear  1619,  Gapt.  Thomas  Denner  landed  at  Martha's  Vineyard  and  was 
attacked  by  the  natives.  He  and  his  companions  gallantly  defended 
themselves  with  their  swords  and  escaped.  Several  Indians  were  killed 
in  the  fray.  When  Bartholomew  Oosnold  visited  that  island,  in  1602, 
it  is  written  that  he  trafficked  amicably  with  the  natives  of  the 
vicinity,  and  it  is  very  probable  that  Captain  Dermer,  or  Martin  Pring, 
who  had  spent  the  summer  at  Edgartown  a  few  years  before  (in 
1603),  did  something  to  provoke  the  Indians,  or  Captain  Dermer 
would  have  been  differently  treated.  Captain  Weymouth  had  kid- 
naiiped  five  Indians  in  Maine,  and  one  of  Captain  Smith's  commanders, 
named  Hunt,  carried  off  forcibly  twenty-seven  natives  from  Massachu- 
setts Bay — Squanto,  afterwards  the  interpreter  of  the  settlers  at  P!y- 
mouth,  being  one  of  the  number.  Such  treatment  of  the  Indians  would 
not  be  likely  to  win  their  confidence,  and  it  is  no  wonder  that  when  the 
Pilgrims  landed  the  natives  should  try  to  take  revenge  upon  them, 
especially  after  they  had  been  robbed  of  com,  themselves  pursued,  and 
the  graves  of  their  people  disturbed  by  this  very  company  of  men. 
Three  days  before  the  landing  of  the  Pilgrims  at  Patuxet,  or  Plymouth, 
while  exploring  in  what  afterward  became  the  town  of  Eastham,  they 
were  attacked  at  night  or  early  in  the  morning  by  the  Nauset  Indians, 
probably  led  by  Aspinet,  a  subchief,  who  owed  allegiance  to  Massasoit. 
This  spot,  called  Namskeket  by  the  Indians,  was  named  by  the  English 
*'  The  First  Encounter."  Some  years  before  this,  the  explorer  Cham 
plain  had  an  encounter  with  the  Indians  of  Cape  Cod,  or  Cap  Blanc, 
and  immediately  started  back  to  Europe.  At  a  time  of  great  want  in 
Plymouth  colony,  through  the  assistance  of  Squanto  and  Massasoit, 
the  colonists  obtained  supplies  of  corn  from  the  Indians  of  Barnstable 
County.  Very  soon  the  land  itself,  which  was  so  easily  cultivated, 
attracted  emigration  from  Plymouth,  and  from  this  time  forward  there 
.was  little  to  be  recorded  but  the  deeding  of  land  to  whites,  the  pov- 
erty, drunkenness,  and  plagues  of  the  natives,  and  the  labors  of  good 
men  like  Mr.  Treat  to  instruct  them  and  improve  their" condition.  We 
have  few  particulars  in  regard  to  Indian  wars  of  the  Wampanoags, 
either  among  themselves  or  with  other  tribes,  those  given  by  Oookin 
and  in  the  history  of  Kantucket  being  almost  the  only  ones.  On  Nan- 
tucket, according  to  their  traditions,  there  were  two  tribes  of  Indians, 
one  that  crossed  from  the  Vineyard  and  landed  on  the  west  end  of  the 
island,  the  other  that  came  across  from  Monomoy,  or  Chatham,  and 
landed  upon  the  east  end.  These  two  tribes,  or  portions  of  the  Wam- 
panoag  tribe,  engaged  in  a  war  about  the  year  1630,  the  last  Indian 
war  on  the  island,  and  the  only  one  of  which  we  have  any  knowledge. 
In  studying  the  history  of  Indian  trib<?s  in  almost  any  part  of  the  conn- 
try  one  cannot  fail  to  be  struck  by  the  terrible  ravages  that  disease 
makes  when  once  it  enters  their  midst.  Longfellow,  in  his  tale  of  Hia- 
watha, did  not  overlook  this  sad  feature  in  iiid\^\x\\l^^^\i^XXv.^^^s^'^' 
tion  of  the  pestilence  is  hardly  too  strong  to  TOpT^««iit  >^v^  Tsv^-tvs^vc^ 
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and  distress  produced  among  tfae  Indians  by  many  diseases  not  usually 
fatal  to*  whites.  On  the  sixteenth  page  of  Barber's  Historical  Collec- 
tions is  given  a  very  interesting  account,  first  published  in  ^'  Oood  News 
from  New  England,"  of  a  visit  made  by  Edward  Winslow  to  Massasoit, 
whom  the  Plymouth  colonists  had  heard  was  lying  very  ill  at  Matta- 
pnyst.  The  sachem's  condition  is  graphically  described,  and  the  primi- 
tive means  employed  by  the  Indians  to  cure  him.  One  passage  of  the 
description  is  as  follows:  ^^When  we  came  thither  (Puckanokick)  we 
found  the  house  so  full  of  men,  as  we  could  scarcely  get  in,  though  thej 
used  their  best  diligence  to  make  way  for  us.  There  were  they  in  the 
midst  of  their  charms  for  him  making  such  a  hellish  noise  as  it  distem- 
pered us  that  were  well,  and  therefore  unlike  to  ease  him  that  was  sick, 
etc."  The  simple  but  sensible  methods  used  by  Mr.  Winslow  for  his 
recovery,  and  their  success,  show  what  might  often  have  been  accom- 
plished for  others  in  a  similar  condition.  According  to  early  writers, 
the  most  general  and  fatal  diseases  among  these  Indians  before  the 
whites  came  were  yellow  fever,  and  a  hectic  fever  ending  in  quick  con- 
sumption. The  traditional  method  for /*  laying"  the  yellow  fever  upon 
Martha's  Yineyard  would  be  most  likely  to  spread  the  disease.  Small- 
pox and  even  measles  were  very  fatal  in  the  Indian  towns  after  the  com- 
ing of  the  whites,  if  not  before.  Intemi)erance  soon  increased  the  nat- 
ural improvidence  of  the  Indians,  undermined  their  constitutions,  and 
provoked  quarrels  among  them  which  often  ended  in  a  fatal  drunken 
fray.  The  following  description  of  a  portion  of  the  Wampanoag  tribe 
living  at  Middleborough,  preserved  in  one  of  the  earlier  volumes  of  the 
Massachusetts  Historical  Society's  collections,  gives  a  fair  description 
of  their  methods  of  1i\ing,  and  of  the  prevalence  of  hectic  complaints 
among  all  this  tribe  of  Indians: 

<' Before  the  town  (Middleborough)  was  incorporated  this  place  went 
by  the  name  of  Namaskett,  which  was  an  ancient  Indian  name,  and  was' 
formerly  plentifully  inhabited  by  the  Indian  natives,  who  were  gov- 
erned by  the  noted  sachem  Tispacan.  But  when  the  town  was  incor 
porated  and  began  to  be  settled  by  the  English,  the  natives  began  to 
scatter  and  decrease ;  but  there  is  now  a  settlement  of  them  which  de- 
scended from  the  ancients  of  Namaskett,  which  inhabit  a  part  of  said 
town  known  by  the  name  of  Betty's  Neck  (which  place  took  its  name 
from  an  ancient  Indian  woman  by  the  name  of  Betty  Sesemore,  who 
owned  that  neck),  where  there  are  now  eight  Indian  houses  and  eight 
families.  (About  the  year  1794.)  The  general  number  of  Indians,  old 
and  young,  that  live  there  is  between  thirty  and  forty.  Their  houses 
are  poor;  they  own  some  land  ;  they  live  imprudent ;  are  very  fond  of 
liquor.  They  till  their  land,  which  produces  good  crops  of  com  and 
rye,  which  they  trade  ofif  for  spirituous  liquors  with  any  retailer  that  is 
so  destitute  of  priuciples  as  to  trade  with  them,  so  that  by  the  middle 
of  the  winter  tiieVr  coiu  ^kuCi  ^w\w  \%  ^^\skftx^\V^  ^one.  Thon,  by  their 
basketB  and  brooma  i,^\n^\i  ^^1  m^J&fc^  >i)Ms^  ^f^x^'safc  \\.  \k^  %rs^x^Ix 
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imme<liate  necessity.     Tliey  are  very  subject  to  hectic  complaints,  for 
more  than  half  that  are  born  are  carried  off  young  with  consumptions." 

Within  the  past  summer  I  found  living  on  Betty's  Neck  only  three 
Indians,  dll  women,  descendants  of  Massasoit,  and  relatives  of  Philip's 
faithful  follower,  Tuspaquin,  the  Black  Sachem,  chief  of  all  the  Ne- 
maskett  and  Assawamsett  Indians.  Full  particulars  of  this  interesting 
family,  whose  home  is  in  North  Abington,  Mass.,  may  be  learned  in  a 
book  published  by  the  mother,  Mrs.  Zerviah  Gould  Mitchell,  now  aged 
76  years.  She  claims  to  be  a  lineal  descendant,  in  the  seventh  genera- 
tion, from  the  ^^  great  and  good  Massasoit."  Both  she  and  her  daughters 
have  received  good  education,  and  the  mother  became  eloquent  in  de- 
scribing the  treatment  of  Tuspaquin,  Annawon,  and  some  other  Indians 
engaged  in  King  Philip's  war.  The  mother  and  the  daughter  Melinda, 
or  Teweeleema,  have  aquiline  noses  and  long  black  hair,  and  are  as 
good  types  of  this  tribe  of  Indians  as  I  have  ever  seen.  It  is  only  while 
their  house  in  North  Abington  is  let  that  they  expect  to  remain  on  this 
spot,  for  which  they  appear  to  have  a  strong  attachment.  We  were 
informed  by  the  mother  that  the  "  men  folks"  of  their  family  were  dead 
or  gone,  and  it  is  very  probable  that  after  this  generation  passes  away 
no  more  Indians  will  ever  live  on  Betty's  Neck,  unless  this  family  is 
quickly  re  enforced  by  Indians  of  Mash  pee  or  Gay  Head.  The  native 
population  on  Cai>e  Cod  at  the  time  the  whites  lauded  cannot  be  exactly 
known,  but,  through  the  labors  of  those  men  interested  in  the  conver- 
sion of  the  Indians  upon  Cape  Cod,  not  many  years  after  its  settlement 
we  know  that  there  was  once  a  large  native  population  which  dwin- 
dled rapidly  away,  and  of  which  time  has  now  left  us  hardly  a  trace. 
A  letter  dated  Sandwich,  July  1,  1G74,  from  Richard  Bourne  to  Daniel 
Gookin,  on  the  "  Progress  of  the  Gospel  among  the  Indians  in  the  colony 
of  New  Plymouth,"  gives  a  list  of  the  praying  Indians  in  the  towns  of 
Cape  Cod  at  that  date.  He  states  explicitly  that  he  has  been  "  conver- 
sant with  and  employed  amongst  them  these  many  years,"  and  it  is 
very  probable  that  the  list  includes  all  the  places  of  any  consequence  at 
the  time  of  his  writing,  for  special  mention  is  made  of  all  places  which 
still  need  religious  aid.  In  the  j^ear  1792,  when  the  first  volume  of  the 
Massachusetts  Historical  Society  was  published,  containing  this  letter 
from  Mr.  Bourne,  the  sites  of  some  of  the  Indian  towns  mentioned  by 
him  were  already  forgotten,  and  so  explanatory  notes,  written  largely 
by  the  Hon.  Nat.  Freeman,  of  Sandwich,  were  inserted,  now  seen  in- 
closed in  brackets.  The  proportion  of  these  converted  Indians  to  the 
unconverted  ones  may  have  have  been  small  at  this  early  date,  but  in 
regard  to  the  former  Mr.  Bourne  appears  to  have  gained  exact  infor- 
mation, even  mentioning  the  number  of  those  converted  who  could  read 
and  write.  The  number  that  could  read  and  write  will  be  omitted  in 
the  quotation,  as  it  is  for  the  names  and  sites  of  towns  that  the  letter 
is  valuable  to  us  rather  than  their  degree  of  culture. 

"  First  there  is  at  Meeshawn,  or  near  the  head  of  the  cape  [Cape  Cod; 
Part  of  these  Indians  probably  lived  in  Proviuc^to>N\i^\i\3L^\\\^  ^^^^Xrsx. 
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number  in  Tmro]  and  at  Pnnonakanit,  or  Billingsgate  [Sew  Wellfleet], 
tbat  are  praying  Indians,  that  do  frequently  meet  together  upon  the 
Lord's  Day  to  worship  God ;  and  likewise  the  rest  as  foUoweth,  72. 
'^Potonumaquut  [the  southeast  part  of  Eastham],  or  Nawsett  [the  north 
part  of  Eastham],  or  Ea^tham,  there  are  praying  Indians  44.  Mano- 
moyik  [Chatham]  there  are  praying  Indians  71.  Sawkattakett  [the 
west  part  of  Harwich],  Kobsquassit  [the  northeast  part  of  Yarmouth], 
Matakees  [the  land  between  Barnstable  and  Yarmouth  Harbors,  lying 
principally  in  the  northwest  part  of  Yarmouth  and]  Weequakut  [pro- 
nounced at  present  Gheekwacket,  the  southwest  part  of  the  east  precinct 
in  Barnstable],  praying  Indians  122.  Satuit,  Pawpoesit,  Coatnit 
[Coatuit  is  in  the  southwest  pait  of  Barnstable],  Mashpee,  Wakoquet 
[Satuit,  or  Sanctuit,  Hawpoesit,  and  Wakoquet  or  Waquoit,  are  all 
within  or  near  the  limits  of  Mashpee]  there  is  praying  Indians  95,  Cod- 
tannut  [probably  Canaumut  Neck  in  Mashpee],  Ashimut  [or  Shimuit 
On  the  west  line  of  Mashpee],  Weesquobs  [between  Pokesset  meeting- 
house and  Wenanmut  Neck  in  Sandwich],  there  is  praying  Indians  22. 
Pispogutt  [concerning  this  see  Mr.  Freeman's  letter],  Wawayontat 
[Waywayantic  or  Wewewantett,  Wareham],  Sokones  [commonly  pro- 
nounced Suoconussett.  Part  of  Falmouth],  there  is  praying  Indians  ^. 
Cotuhtikut  [or  Titticut,  part  of  Middleborough],  Assoowamsoo  [or  Assoo- 
wamsett,  part  of  Middleborough],  there  are  praying  Indians,  one  with 
another,  35."  Besides  these  places,  Mr.  Bourne  mentions  Mannamit 
[in  Sandwich,  near  the  bottom  of  Buzzard's  Bay],  also  Mananiet,  whidi 
is  supposed  to  be  the  same  place. 

^^  As  for  lands  set  out  to  the  Indians,  distinct  from  the  English  lands, 
there  are  divers  places  already  bounded,  viz:  Where  I  am  most  con- 
versant there  is  a  tract  of  land  preserved  for  them  and  theirs  forever, 
under  hand  and  seal,  the  which  is  near  ten  miles  in  length  and  five  miles 
in  breadth.  There  is  the  like  done  at  Comassakumkanit  [probably  Her- 
ring Pond,  in  Plymouth],  near  Sandwich,  and  at  Cotuhtikut" 

Mr.  John  Cotton,  pastor  of  the  English  church  at  Plymouth  in  1674, 
writes  to  Mr.  Gookin  that  he  sometimes  preached  to  a  company  of  40 
praying  Indians  at  a  place  called  Kitteaumut  [or  Katamet,  now  spelled 
Cataumut ;  part  of  Sandwich,  on  Buzzard's  Bay].  Mr.  Cotton  spells 
Mashpee,  Marshpang.  The  Allowing  letter  of  the  Hon.  Nat.  Freeman, 
dated  September  23, 1792,  published  in  the  same  volume  of  the  Massa- 
chusetts Historical  Society's  Collections,  in  reference  to  the  sites  of 
Indian  towns  on  the  cape,  gives  a  fuller  account  of  some  of  the  places 
and  Indians  mentioned  in  the  letter  of  Mr.  Bourne:  ^'From  the  best  of 
my  own  recollection,  and  the  little  additional  information  I  have  ob- 
tained, I  believe  there  are  not  more  than  two  or  three  Indians,  and  those 
females,  remaining  in  Sandwich.  In  Barnstable  I  know  of  not  one,  ex- 
cept it  be  in  a  part  of  Mashpee  included  in  Barnstable  limits  for  taxing. 
These,  as  they  aw  bo\,  m\i\i\Tv  \k^  X^wwid-wcies  of  the  township,  are  in- 
cluded in  the  number  Ilot  "ilL^&V^^,  \\i.l^^\svwi^\5^vs^  \^<ess^  xsioij  be, 
at  a  place  catted  Cat^umeVV^'toL^^^^^^^^^'^^'^^^^ 
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Beven  or  eight,  some  of  whom  are  mixed.  An  iDdian  territory,  called 
HerriDg  PoDd,  in  the  neighborhood  of  Sandwich,  about  5  miles  north- 
west irom  this  village,  and  so  extending  thence  along  shore  to  Monu- 
ment Ponds,  all  included  within  the  township  of  Plymouth,  I  am  told 
by  Joseph  Nye,  esq.,  one  of  their  guardians,  contains  about  a  hundred 
and  twenty  souls,  one-half  of  whom  are  mixed.  The  Indian  name  of 
this  territory  I  never  could  learn.  They  appear  to  have  been  considered 
as  a  distinct  tribe,  now  known  by  the  name  of  the  Herring  Pond  In- 
dians. Might  not  this  place  be  Comassakumkanitt"  (See  Oookin's 
HM.  Colleetiany  p.  108.) 

The  same  Mr.  Nye,  who  is  guardian  also  to  the  Mashpee  tribe,  says 
that  there  are  about  two  hundred  and  eighty  souls  in  that  place,  of  whom 
at  least  two-thirds  are  mixed.  I  suppose  the  Indians  have  diminished 
since  1785,  but  the  mixed  race  may  be  increased,  as  many  negroes  and 
mulattoes  from  abroad  have,  since  that  period,  settled  there.  I'  know 
of  none  below  Barnstable  upon  the  Gape,  except  at  Potanumaquut,  a 
I>art  of  Harwich,  and  there,  I  believe,  there  may  be  six  or  seven  souls 
only.  The  Bev.  Mr.  Damon  thinks  there  is  one  in  Truro.  Wakoqnet, 
Weequakut,  or  Goquit  (see  Gookin's  Hist  Colleot,y  pp.  197-200),  prob- 
ably may  be  Wawquoit.  The  latter  seems  as  like  the  sound  as  either, 
but  as  the  first  is  associated  with  Satuit,  Pawpossit,  Goatuit,  and  Mash- 
pee, it  is  most  likely  to  be  that.  Then  the  second  may  be  what  is  now 
called  Ghequocket,  or  by  some  Shequocket,  which  is  in  the  southwest 
part  of  the  east  parish  in  Barnstable,  where  there  is  an  inlet  called 
Lewis's  Harbor,  not  the  same  as  Lewis's  Bay,  which  is  more  easterly. 
Or  if  it  comport  better  with  the  history,  it  may  be  a  place  and  pond 
near  Howland's  Ferry,  Tiverton,  E.  I.,  called  Quaket,  or  Quaket  Pond. 
There  is  a  place  in  Mashpee  called  Popponessit.  This  may  be  Pawpoe- 
sit.  Weesquobs  cannot  be  located.  Great  neck  in  Mashpee  is  a  place 
famous  for  eels.  The  Indians,  when  they  go  in  a  canoe,  with  a  torch, 
to  catch  eels  in  the  night,  call  it  Weequash,  or,  anglicized,  weeqnash- 
ing.  There  was  a  great  number  of  Indians  formerly  on  this  neck,  and 
it  seems  now  the  metropolis  of  Mashpee.  Whether  any  supposed  affin- 
ity between  Weesquobs  and  Weequash  will  justify  a  conjecture  is  hard 
to  say.  Godtaumut  may  be  Ganaumut  Neck,  in  Mashpee.  Kitteaumut 
is  probably  Cataumnt  in  Holland's  chart.  Shumuit,  which  I  suppose 
to  be  Ashimuit,  is  about  equidistant  from  Gataumut,  on  Buzzard's  Bay, 
and  Ganaumut  Neck ;  rather  nearest  the  latter.  It  might  be  associated 
with  either  in  Oookin's  Historical  GoUections.  But  if  we  suppose  Wees- 
quobs to  be  Whakapee,  a  pond  in  Mashpee,  then,  most  likely,  Godtau- 
mut and  Ganaumut  must  be  the  same.  If  we  associate  Gataumut,  Shu- 
muit, and  Great  Neck  (for  Weesquobs)  together,  there  would  then  be 
other  places  not  contiguous.  Wawayontat  is  said  to  be  Wareham. 
There  are  two  rivers  which  pass  through  Wareham  into  the  bay.  That 
through  the  town  is  called  Agawam,  and  the  Indians  generally  call 
Wareham  by  thai  name.    The  other,  which  is  near  the  west  end  of 
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the  township,  toward  fk)chester,  is  called  Weautick.     This  may  be 
Wawayontat.    Falmoath  still  goes  by  the  name  of  Sokonesset,  and  is 
andoabtedly  the  Sokones  mentioned  by  Gookiu.    There  is  a  place  on 
Bazzard's  Bay,  on-  Sandwich  side,  called  Pokesset ;  bat  I  have  been  told 
Indians  used  to  call  it  Poaghkeeste.    It  is  the  second  parish  in  Sand- 
wich, about  8  miles  southwest  from  my  house  [near  the  meeting-house 
of  the  first  parish],  but  not  more  than  two  leagues  across  the  bay  to  the 
mouth  of  Weantick  Eiver,  and  lies  on  a  line  between  Wareham  and 
Falmouth,  adjoining  northerly  on  Cataumut,  which  is  rather  in  the  edge 
of  Falmouth  than  Sandwich,  as  you  supposed.    Can  Pokesset  be  the 
same  as  Pispogutt  t    There  is  a  neck  of  land  within  Pokesset,  called 
Pachawesit.    This  seems  as  dissimilar  as  the  other.    The  place  where 
Doctor  Bourne's  house  stands,  viz,  about  two  miles  up  Manumit  River, 
and  near  the  Herring  Pond,  is  called  Pumpisset ;  and  a  neck  of  land  in 
Wareham,  next  to  Monument,  or  Manumit,  and  parted  from  it  by  a 
small  gut,  is  called  Gowesit.    The  syllable  pis  is  in  one  of  them ;  bat 
Pokesset  was  the  most  noted  Indian  place.    Besides  these  places,  the 
writer  has  heard  of  the  following  places,  which  are  spelled  phonetically  : 
Scusset,  the  next  village  westerly  from  this ;  Unset,  or  Onset,  and  Qaan- 
sit,  two  little  bays,  or  shores  at  the  bottom  of  Buzzard's  Bay,  within 
Wareham ;  Cohasset,  the  gut  between  Manumit  and  Gowesit ;  Wenaa- 
mut,  a  neck  within  Pokesset;  Mashne,  an  island  in  Buzzard's  Bay; 
Quisset,  an  inlet  in  Falmouth,  north  shore  Buzzard's  Bay ;  l^obska,  near 
Wood's  Holl,  a  bluff  shore  or  head ;  Naashawn,  Fashawinua,  Gatta- 
hunka,  Pesk,  Elizabeth's  Islands;  Menemsba,  a  bight  on  the  Vineyard 
shore ;  Quashne,  or  Quashnet,  a  river  in  Mashpee ;  Shanton,  or  Scorton, 
the  lower  end  of  Sandwich ;  Muset,  a  creek  in  Sandwich  off  Spring  Hill : 
Skunkamug,  south  side  of  the  parish  of  Great  Marshes ;  Hockanam, 
between  Yarmouth  and  Nobscusset ;  the  east  parish  of  Tarmonth ;  Suet, 
or  Sesaet,  a  neck  in  Yarmouth ;  Naamskeket,  the  south  side  of  Harwich ; 
Skeket,  or  Skaket,  the  lower  part  of  Harwich  next  to  Eastham.    The 
following  summary  of  the  Indian  population  at  different  times  on  Gape 
God  is  found  as  a  foot  note  to  a  part  of  Oookin's  Historical  Gollections, 
page  201,  printed  in  1792 :  *'  Ghristianity  met  with  much  better  success 
in  Plymouth  than  in  Massachusetts.    In  the  year  1685,  the  praying  In- 
dians in  this  colony  amounted  to  fourteen  hundred  and  thirty-nine,  be- 
sides boys  and  girls  under  twelve  years  of  age,  who  were  supposed  to  be 
more  than  three  times  that  number."    (Hutch.,  vol.  i,  p.  349.) 

In  the  year  1693  there  were  within  the  limits  of  Eastham  (which  then 
included  Wellfleet  and  Orleans)  505  adult  Indians,  to  whom  Mr.  Treat 
preached;  214  adults,  besides  stragglers,  at  Mashpee  and  places  adja- 
cent, under  the  care  of  Mr.  Rowland  Gotten,  minister  of  Sandwich;  180 
Indians,  to  whom  Mr.  Thomas  Tupper  preached;  and  £^00  more,  under 
the  care  of  Mx,  John  Gotton,  minister  of  Plymouth.  (Matthew  Maj- 
hew's  Narrative,  pp.  4&-5^.  ^^^  «^%^^'^\Xvsjs?^*  Magnaliay  book  vi,  p.  60, 
andNeal's  Bi«t.,ch«p.\V,p.^^^  \\i\\i^^^^Vv^A.>(Xi^^si,^^e^.c5^^ 
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in  the  colooy  905  Indians  of  every  age,  223  of  whom  were  in  the  county 
of  Plymouth,  515  in  the  county  of  Barnstable,  and  167  in  the  county  of 
Bristol.  Since  that  period  their  numbers  are  much  lessened.  There  is 
at  present  [1792]  no  Indian  church  in  the  counties  of  Plymouth  or 
Bristol,  and  Mashpee  only,  in  the  county  of  Barnstable.  Of  134  Indians 
in  Dartmouth  and  Freetown  in  1764  there  are  now  [1792]  about  33  left. 
(Information  of  Bev.  Mr.  Backus.) 

In  the  other  towns  of  Bristol  tbey  are  probably  extinct.  There  are 
four  or  five  families  of  Indians  in  Middleborough,  two  or  three  in  Pem- 
broke, five  or  six  persons  In  Bridgewater,  and  probably  a  few  scattered 
about  in  other  parts  of  the  county  of  Plymouth.  (Inf.  of  Eev.  Mr.  B.) 
In  the  county  of  Barnstable  a  few  Indians  remain  at  Potanumaquut,  a 
few  in  the  town  of  Barnstable,  and  a  few  at  Herring  Pond,  between 
Sandwich  and  Plymouth.  But  the  great  body  of  them  reside  at  Mash- 
pee, where  there  are  about  80  families,  consisting  principally  of  a  mixed 
race,  not  more  than  40  or  50  persons  being  pure  Indians.  (MS.  Let.  of 
Bev.  Mr.  Mellen.) 

In  Septeinber  14, 1674,  Mr.  Cotton  writes  as  follows  of  the  Indian 
towns  upon  Martha's  Vineyard:  ^'When  I  lived  at  the  Vineyard  the 
praying  towns  were  Chappaquidgick  [an  island  east  of  Martha's  Vine- 
yard, separated  from  it  by  a  strait  about  a  quarter  of  a  mile  wide.  It 
is  within  the  limits  of  Edgartown],  Nashamoiess  [the  south  part  of 
Edgartown],  Sengekontakit  [also  spelled  Sanchecantacket,  the  north 
part  of  Edgartown],  Toikiming  [Taacame  or  Takame,l'isbury],  Xash- 
uakemmink  [Nashonohkamack,  Ghilmark],  Talhamo  [probably  part  of 
Ghilmark],  one  church  there  gathered  long  before,  but  no  officers.  Since 
I  lived  here  [Sandwich]  I  went  over  with  Mr.  Eliot  thither  [in  the  year 
1670],  and  Hiacoomes  was  ordained  pastor;  John  Tokinosh,  teacher; 
John  Nonoso  and  Joshua  Mummeecheeg,  ruling  elders." 

In  the  year  1692  the  number  of  Indians  on  Martha's  Vineyard  was 
much  lessened.  The  church,  however,  at  that  time  consisted  of  more 
than  100  persons.    (Mat.  Mayhew's  J^Tor.,  p.  28.) 

In  the  year  1720  there  were  on  the  Vineyard  six  small  villages,  con- 
taining about  155  families  and  about  800  souls.  Each  of  these  villages 
was  supplied  with  an  Indian  preacher.  There  was  also  a  small  assembly 
at  Winthrop's  Island;  another,  consisting  of  twelve  or  fourteen  families, 
at  Tucker's  Island  and  Kashaun,  which  lie  near  together.  There  were 
a  few  Indians  left  at  No  Man's  Land.  Beside  these  Indian  assemblies 
there  ti  as  a  small  congregation  of  Baptists  at  Gay  Head.  [Exp.  May- 
hew's Nar.  of  Ind.  on  Mar.  Ftn.,  p.  2.]  For  the  state  of  the  Indian  Bap- 
tists on  Martha's  Vineyard  in  the  year  1774,  see  Backus's  Hist,  vol  i, 
p.  439.  In  the  y«)ar  1764  there  were  remaining  in  Duke's  County  313 
Indians,  86  of  whom  were  in  Edgartown,  39  in  Tisbury,  and  188  in  Ghil- 
mark. About  that  period  they  began  to  intermarry  with  negroes,  in 
consequence  of  which  the  mixed  race  has  increased  in  numbers  and  im- 
proved in  temperance  and  industry.    At  present  [about  1792]  there  are 
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of  pure  Indians  and  of  the  mixed  race  about  440  persons,  75  of  whom 
live  on  Chappaquiddick  [not  more  than  one-third  pure] ;  about  25  at 
Sanchecantacket  [not  more  than  one-fifth  pure];  about  40  at  ChristiaD- 
towu,  in  the  north  part  of  Tisbury,  toward  the  Sound  [about  one-half 
pure];  about  24  at  Nashonohkamuck  [about  three-quarters  pure];  and 
about  276  at  Gay  Head  [of  which  about  one-quarter  are  pure].  In  this 
account  unmixed  negroes  are  not  reckoned.  [Information  of  Captain 
Jemingham  and  Benjamin  Bassett,  esq.] 

Barber  states  in  his  Historical  Collections  that  at  the  time  of  the 
settlement  by  the  English  of  Nantucket^  in  1660,  there  were  nearly 
3,000  Indians  on  the  Island.  Upon  what  authority  he  makes  this 
statement  I  cannot  discover;  but  another  authority,  probably  much 
better  than  that  on  which  he  made  the  statement,  places  the  nomber 
of  Indians  on  the  island,  in  the  year  1659,  at  about  700.  lu  the  year 
1694  the  Indians  on  Nantucket  were  about  500  adults.  There  were  five 
assemblies  of  praying  Indians,  and  three  churches ;  two  Congregation^, 
and  one  of  Baptist    [Gardner's  Let.  in  Mather's  Magn.y  book  vi,  p.  56.] 

Three  hundred  and  fifty-eight  Indians  were  remaining  the  16th  of  the 
eighth  month,  1763,  when  a  fever  began  among  them,  and  lasted  till  the 
16th  of  the  second  month,  1764.  Of  this  distemper  222  died.  [See 
Hutch.  Histj  vol.  i,  p.  35.]  The  Indians  on  the  island  are  now  [1792] 
reduced  to  4  males  and  16  females.    [MS.  of  Friend  Zaccheus  Macy.] 

On  Cape  Cod,  at  present  [1883],  there  is  not  a  pure-blooded  Indian,  so 
far  as  I  can  learn.  The  notes  accompanying  the  Rev.  E.  C  Ewer's  His- 
torical Map  of  Nantucket  state  that  the  last  Indian  on  that  island  died 
in  1822,  and  the  last  man  with  Indian  blood  in  him,  Abram  Qnary,  died 
in  1855.  While  near  Shimmo,  on  Nantucket,  last  summer,  this  man, 
Abram  Quary,  was  described  to  me  by  a  white  man  who  once  knew 
him  and  evidently  regarded  him  as  a  curiosity.  While  walking  with 
my  brother  through  the  graveyard  at  Vineyard  Haven,  on  Martha^s 
Vineyard,  in  the  summer  of  1882,  studying  the  inscriptions  on  the 
stones,  we  came  suddenly  on  an  old  grave-digger,  busily  at  work  pre- 
paring a  grave.  We  asked  him  a  few  questions  about  the  most  common 
Vineyard  names,  and  also  about  the  Indians  on  the  island.  He  told  us, 
beside  a  few  other  interesting  facts,  that  he  knew  that  the  last  pare- 
blooded  Indian,  a  woman,  had  been  buried  on  the  island  only  a  very 
few  years  before.  In  about  260  years,  then,  from  the  landing  of  the 
Pilgrims  at  Plymouth,  a  race  of  men,  then  occupying  eastern  Massa- 
chusetts, has  practically  become  extinct. 

Alas,  for  them,  their  day  is  o'er, 
Their  fires  are  not  from  shore  to  shore ; 
No  more  for  them  the  wild  deer  bounds, 
The  plough  is  on  their  hunting-grounds; 
The  pale  man's  axe  rinfcs  through  their  woods, 
TYi'ft  '^%\^  T[vMi'%  «ftil  ^klms  o'er  their  floods, 
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Unlike  the  aids  to  the  study  of  Egyptology,  the  mouaiuents  of  the 
Indians  are  of  the  simplest  kind,  very  apt  to  be  wholly  overlooked  by 
the  modern  observer,  or  regarded  by  him  as  an  interesting  curiosity 
for  his  children  to  play  with.  In  truth,  this  tribe  of  Indians  appear  to 
be  almost  wholly  lacking  in  the  spirit  which  prompted  the  Egyptians 
to  raise  lasting  memorials  of  their  lives  and  deeds.  These  Indians 
were  poor,  and  not  very  far  advanced  in  the  arts,  and  conld  not,  there- 
fore, be  expected  to  erect  such  monuments;  but  nevertheless,  one 
would  hardly  expect,  after  having  carefully  passed  over  so  large  a 
region  as  that  of  Cape  Cod,  Martha's  Vineyard,  and  Kautucket,  where 
we  know  that  many  Indians  once  lived,  and  where  abundant  evidence 
may  still  be  seen  of  their  skill  and  perseverance  in  fashioning  articles 
of  ornament,  weapons,  or  utensils,  to  find  not  a  trace  of  any  attempt 
on  the  part  of  the  natives,  before  their  contact  with  the  whites,  to  con- 
vey to  later  generations  an  idea,  either  historical  or  otherwise,  in  a 
form  likely  to  last  It  is  possible  that  records  of  wars  or  other  remark- 
able events  in  the  history  of  this  tribe  may  have  been  kept  by  them, 
as  in  the  case  of  other  tribes,  preserved  as  pictographs  embroidered  on 
wampum;  but  these,  of  course,  cannot  now  be  found  if  they  ever  were  in 
the  possession  of  this  part  of  the  Wampanoag  tribe.  Inscribed  tablets 
of  stone,  or  bowlders  with  picture  writings  upon  them,  have,  I  believe, 
never  been  found  in  this  region,  if  we  except,  of  course,  such  instances 
as  the  gravestones  at  Gay  Head,  inscribed  after  the  Indian  language, 
had  been  reduced  to  writing  by  the  whites.  In  an  Indian  burying- 
ground  on  Assawamset-neck,  in  Lakeville,  near  Middleboro^,  on  the 
land  of  Mr.  Charles  Jewett,  containing  twenty-five  or  more  graves,  was 
one  bearing  a  peculiar  inscription  of  two  letters  or  characters. 

This  graveyard  is  the  resting  place  of  the  relatives,  and  some  of  the 
ancestors  of  the  three  Indians  before  mentioned  residing  on  Betty's- 
Neck,  descendants  of  Massasoit  and  Tuspaquin.  The  latter  name,  con- 
tracted into  Sqninu  or  Squeen,  appears  on  one  of  the  stones,  lately 
broken  into  fragments  by  some  vandal  Two  or  three  of  the  graves  have 
well  engraved  slate  head-stones,  much  like  those  in  any  old  grave-yard 
of  New  England.  Most  of  them  have  no  stones  whatever,  and  a  few 
have  a  short,  thick,  plain  slab  of  stone  or  bowlder  at  one  or  both  ends. 
It  is  very  probable  that  all  these  graves  were  made  after  the  Indiatis 
had  ceased  to  bury  interesting  relics  with  their  dead.  I  mention  this 
fact  because  I  heard  that  the  three  surviving  Indian  women  living  nehr 
by  were  greatly  distressed  a  short  time  ago  to  find  that  some  relic  hunters 
had  tried  to  dig  up  some  of  their  ancestors.  Considering  the  circum- 
stances of  these  burials,  and  the  prominent  part  taken  by  the  ancestors 
of  these  persons  in  the  early  Indian  history  of  this  vicinity,  it  seems  a 
pity  that  the  graves  cannot  remain  undisturbed  as  a  reminder  to  future 
generations  of  the  Indians  of  New  England,  now  that  so  few  monuments 
of  them  remain.  Not  to  overlook  entirely  a  very  interesting  rock  about 
which  there  has  heen  endless  speculation,  it  may  be  well  to  mention 
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here  the  '*Dighton  Eock,''  or  "Writing  Rock,"  which  was  foQud  by  the 
first  white  colonists  beside  the  Taunton  Biver,  on  the  Berkley  side,  op- 
posite the  landing-place  for  sloops  at  Dighton.  This'  spot  does  not  lie 
within  the  country  of  the  Cape  Cod  Indians,  but  it  is  a  part  of  the  terri- 
tory of  the  Wampanoag  tribe,  to  which  they  belong. 

Prof.  P.  W.  Putnam,  of  Harvard  College,  assures  me  that  it  is  now 
the  belief  of  the  best  scholars  that  the  inscription  on  this  rock  is  noth- 
ing but  an  Indian  pictograph,  and  that  the  attempt,  by  the  aid  of  sub- 
jective drawings  of  it,  to  make  it  serve  as  testimony  of  a  visit  to  this 
country  by  the  Northmen,  or  Phcenicians,  is  pure  folly  in  the  light  of 
later  discoveries  of  pictographs,  closely  resembling  it,  in  other  parts  of 
the  United  States.  A  picture  of  this  rock,  with  a  very  good  descriptiou 
of  it,  copied  from  the  second  volume  of  Kendall's  Travels,  may  be  fooDd 
on  pages  117, 118,  and  119  of  Barber's  Historical  Collections.  Mr.  Ken- 
dall traveled  through  the  northern  parts  of  the  United  States  in  1807 
and  1808.  He  made  a  careful  examination  of  the  Dighton  Bock,  \imtr 
ing  it  several  times  for  the  purpose.  Mr.  Kendall  writes  of  another  in- 
scribed rock  as  follows:  ^^The  only  sculptures  on  any  rock  not  on  the 
Writing  Bock  consist  in  two  or  three  figures  or  characters  having  flome 
similitude  to  the  letters  XOO,  and  which  are  seen  on  the  comer  of  a 
slab  of  stone  lying  within  a  few  yards  of  the  Writing  Bock."  Mr.  Ken- 
dall presents  a  series  of  wild  conjectures  and  Indian  traditions  in  re- 
gard to  the  origin  of  the  Writing  Bock,  prevalent  among  the  learned 
and  unlearned  of  his  time,  to  which  list  may  be  added  that  of  Mr.  B. 
B.  Anderson  in  his  work  entitled  '^America  not  discovered  by  Colnm- 
bus."  The  latter  writer  attempts  to  prove  the  truth  of  the  old  Scandi- 
navian or  Icelandic  tales  relating  to  the  discovery  of  America  by  the 
Norsemen,  500  years  before  Columbus  set  sail,  by  appealing  to  the  cir- 
cumstantial evidence  of  the  skeleton  in  armor  discovered  at  Fall  Biver, 
the  tower  at  Newport,  and  the  Dighton  Writing  Bock.  In  the  inter- 
pretation of  the  writing  on  the  Dighton  Bock,  Mr.  Anderson  discovers 
some  marks  which  he  considers  are  Boman  characters,  copied  by  him 
as  follows:  CXXXI.  This,  he  says,  represents  151,  for  the  loelaoders 
reckon  12  decades  to  the  100.  Then  he  finds  a  small  row-boat  betwevn 
the  letters  N  and  M.  He  makes  K  stand  for  Norse,  the  boat  for  sea- 
faring, and  the  M  for  men,  and  proceeding  in  this  way  confirms,  to  bis 
own  satisfaction,  the  truth  of  the  old  legends.  He  closes  his  fourteenth 
chapter  as  follows:  ^^Upou  the  whole,  the  Dighton  Writing  Bock  re- 
moves all  doubt  concerning  the  presence  of  Thorfiun  Karlsefae  and  the 
Norsemen  at  Tauuton  Biver,  in  the  beginning  of  the  eleventh  century.^ 
The  <^ skeleton  in  armor"  discovered  at  Fall  Biver  will  be  described  at 
length  in  speaking  of  certain  relics  once  found  upon  Cape  Cod  which 
appear  to  throw  some  light  upon  the  probable  history  of  these  far-famed 
remains.  So  far  as  I  have  been  able  to  discover  in  my  researches  a|NW 
Cai)e  Cod,MaTt\)L«J^  Wa^^wA^  w\d  Nantucket,  for  evidence  of  a  former 
Indian  population  ttiCKi^  «XV  \Jiafc  \fiSi\I\\ii<^\\^  ^t  ^N\^^sskf:j^  to  be  found  is  rf 
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an  uuintentional  sort  on  the  part  of  the  n^^tives.  The  Indians  appear 
to  have  expended  unstinted  labor,  with  considerable  skill,  in  fashioning 
their  implements,  weapons,  and  ornaments  of  stone,  but  none  whatever 
in  preserving  their  history.  Therefore  .the  methods  employed  in  tracing 
out  the  settlements  of  Indians  in  these  places  must  be,  or  were  for  me, 
like  those  of  a  person  discovering  the  camps  of  a  very  early  prehistoric 
race.  It  is  really  surprising  how  little  beside  the  remains  usually  found 
at  prehistoric  settlements  can  now  be  found  on  the  sites  of  several  of 
the  largest  Indian  towns  on  Gape  God,  such  as  those  at  Wellfleet,  prob- 
ably the  seat  of  Mr.  Treat's  labors  among  the  praying  Indians. 

After  a  careful  examination  of  the  site  of  one  of  these  settlements 
near  Drummer  Pond,  in  South  Wellfleet,  which  was  evidently  once  of 
considerable  importance,  I  was  able  to  find  only  a  few  bricks,  which 
had  formed  fire-places;  a  few  bits  of  iron  nearly  rusted  away;  frag- 
ments of  coal,  and  glass  bottles,  and  a  goodly  number  of  broken  clay 
pipes  and  pipe-stems  of  the  ordinary  Irishman's  style.  Besides  these, 
and  to  my  eyes  much  more  conspicuous,  were  the  common  indications 
of  an  Indian  town,  the  shell  heaps,  bones  of  animals  and  fishes,  with 
numberless  chippings  of  quartz,  porphyry,  jasper,  &c.,made  by  the  In- 
dians in  fashioning  their  arrow-heads.  Perfect  arrow-heads  were  not 
common,  but  the  desert  expanse  of  coarse  sand  and  gravel  surround- 
ing the  town  was  one  of  the  best  of  places  to  find  arrow-heads  unless 
tbey  had  already  been  picked  up.  Along  the  coast,  shell  heaps  are  the 
roost  striking  evidence  that  we  have  of  prehistoric  tribes.  Shell  heaps 
are  found  in  almost  all  parts  of  the  world  upon  the  seacoast,  and  their 
size  and  contents  indicate  a  more  or  less  prolonged  halt  or  settlement 
there  of  a  family  or  tribe.  Some  only  mark  stopping  places  on  a  jour- 
ney;  others  were  the  sites  of  villages  long  inhabited  by  the  natives,  but 
most  of  them,  in  the  opinion  of  Professor  Putnam,  were  places  to  which 
the  Indians  were  in  the  habit  of  resorting  from  the  interior  to  get  sup- 
plies of  mollusks,  which  they  opened,  smoked  or  dried,  and  laid  up  for 
winter  use.  Shell  heaps  are  refuse  heaps,  the  name  given  those  on  the 
Danish  islands  being  Kjoekkenmoeddings,  and  the  most  common  things 
found  in  them  are  of  course  like  the  most  common  indestructible  refuse 
thrown  from  modern  kitchens.  Shells,  and  bones  broken  to  extract  the 
marrow,  make  up  the  great  mass  of  the  heaps,  but  there  can  usually  be 
found  with  them,  or  near  by,  a  few  implements,  weapons,  ornaments, 
broken  pottery,  and  even  human  bones,  which  may  have  fallen  here  by 
chance.  Implements  of  stone  and  bone,  for  crushing  open  the  edges 
of  the  shells  and  extracting  the  meat,  are  the  relics  properly  belonging 
here,  and  it  is  very  unusual  in  examining  a  large  shell  heap  not  to  find 
at  least  several  of  there  stones.  Near  or  upon  these  shell  heaps  may 
usually  be  found  black  spots  frequently  surrounded  by  blackened 
stones,  where  the  natives  were  in  the  habit  of  making  tbei'r  fires  and 
cooking  their  focxl.  Pieces  of  charcoal,  even,  may  sometimes  be  found 
in  the  midst  of  these  black  heaps  of  ashes,  and  I  have  several  times 
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had  good  saccess  in  huuting  for  fragments  of  broken  pottery  near  these 
old  fire-places. 

The  shells  composing  the  shell  heaps  of  Gape  Cknl,  Martha's  Vineyard, 
and  Nantucket  are  mostly  quahoags,  oysters,  clams,  both  the  small  kind 
and  the  large  sea  clam,  fragments  of  razor  shells,  couches,  periwinkleB, 
a  few  scallops,  and  the  large  salt-water  snail  shell  so  commonly  found 
clinging  on  rocks.    At  Edgartown,  Martha's  Vineyard,  near  the  ^^  Swim- 
ming Place,"  and  at  one  other  place  on  Cai^e  Cod,  are  fou  nd  large  nam  ben 
of  land  snail  shells  in  little  piles  in  the  midstof  the  shell  heap,  which  leaves 
little  doubt  that  the  Indians  did  not  hesitate  to  eat  even  these  when 
they  could  collect  them  in  large  enough  numbers.    It  is  possible  that 
they  were  collected  with  a  view  to  pierce  and  string  them,  for  they  woald 
make  better  ornaments  when  strung  than  ordinary  periwinkles.    Ou 
Indian  Neck,  in  South  Wellfleet,  Mr.  Theophilus  Rich,  a  few  years  since, 
while  digging,  found  the  skeleton  of  an  Indian  which  was  apparently, 
when  first  uncovered,  well  preserved,  but  soon  crumbled  all  away  ex- 
cepting the  jaw-bone  and  teeth  and  a  double  row  of  common  periwinkles 
which  had  hung  about  the  neck  and  rested  on  the  chest.    The  teeth  were 
worn  down  close  to  the  base,  or  were,  as  the  discoverer  affirmed,  *^  double 
all  the  way  around."    Among  the  quahoag  and  periwinkle  shells  near 
the  oldest  shell  heaps  lying  to  the  north  of  Wellfleet  Harbor  were  found 
some  which  had  been  perforated  from  within  outward,  ostensibly  for  the 
purpose  of  stringing.    It  was  possible  to  tell  roughly  which  shell  heaiw 
were  the  older,  because  some  of  them  had  the  quahoag  shells  in  them 
dented  on  the  edges  or  broken  in  pieces  by  hammer  stones,  while  in 
other  piles  which  in  ^ther  respects  appeared  equally  old  it  could  be  seen 
that  the  quahoag  shells  had  been  opened  by  a  knife,  which  could  be  in- 
serted to  cut  the  strong  adductor  muscle  and  thus  avoid  breaking  the 
shell.    One  shell  heap,  a  very  short  distance  from  the  most  western 
large  wharf,  on  the  north  side  of  Wellfleet  Bay,  was  especially  interest- 
ing from  the  fact  that  here  occurred  the  shells  of  the  long  narrow  native 
oysters,  now  extinct  on  the  New  England  cpast,  but  whose  shells  make 
up  by  far  the  larger  part  of  the  great  shell  heaps  of  Maine.    It  is  a  rare 
thing  to  find  these  oyster  shells  so  far  toward  the  south,  and  a  few  of 
them  discovered  some  years  ago  in  the  mud  about  Back  Bay,  B#stou, 
are  said  to  have  created  considerable  comment  at  the  Boston  Natural 
History  Booms.    The  shells  in  the  heap  were  very  old,  and  the  larger 
ones  crumbled  so  easily  that  only  one  was  preserved.    Soon  after  the 
examination  of  this  shell  heap,  Mr.  Graham,  living  near  by,  showed  a 
very  fine  large  specimen  of  this  03^8ter's  shell  which  he  said  he  dredged 
up  in  the  bay.    Both  valves  were  perfect,  and  looked  as  if  the  occupant 
had  just  removed.    The  owner  of  it  saw  that  it  was  very  rare,  and  he 
refused  an  offer  for  it  of  $5.    If  it  is  true  that  this  variety  of  oysters  was 
once  common  along  the  coast  of  Gape  God,  and  yet  a  thorough  search 
should  prove  that  the  shell  heaps  of  Gape  God  contain  very  few  of  them, 
will  it  not  help  to  establish  the  fact  that  the  Indians  have  not  plenti 
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fally  inhabited  Cape  Cod  till  a  comparatively  recent  time  f  On  Cape 
Cod  scattered  shells  and  a  thin  layer  of  rich  black  earth,  often  contain- 
ing a  few  stone  chips,  are  found  in  the  vicinity  of  nearly  all  Indian 
towns  where  the  ground  may  have  been  fertilized  by  the  natives  for 
their  crops,  or  where  the  soil  was  already  best  for  their  cultivation. 
This  layer  is  usually  from  6  inches  to  1  foot  below  the  surface,  but  in 
one  or  two  places  it  occurred  fully  2  feet  down.  This  depth  does  not 
necessarily  make  the  time  of  accumulation  great,  for  the  sand-  of  Capo 
Cod  is  noted  for  its  habit  of  shifting  about  under  the  action  of  the 
wind,  and  in  some  places,  where  arrow-heads  occur  most  plentifully,  the 
wind  has  removed  all  the  sand  which  may  once  have  covered  them,  and 
has  left  them  on  a  smooth  gravelly  surface,  where  they  may  be  easily 
seen.  The  writer  was  drawn  to  an  examination  of  the  ^'  drift  gravel " 
of  the  cape  by  the  success  which  Dr.  C.  C.  Abbott  had  in  finding  stone 
implements,  &c.,  in  the  gravel  near  Trenton,  N.  J.,  but  none  have  been 
found  except  where  a  bank  had  washed  away,  and  the  implements 
which  belonged  in-  the  layer  of  soil  above  had  sunk  down  into  the 
gravel,  and  been  covered  up  there  by  later  slides.  The  laws  which 
govern  the  distribution  of  Indian  camps  on  Cape  Cod,  Martha's  Vine- 
yard, and  Nantucket  are  much  easier  to  apply  than  those  which  govern 
the  distribution  of  our  villages  in  the  same  regions.  It  is  possible  to 
predict  with  considerable  certainty  where  will  be  found  remains  of 
Indian  settlements.  Indians  did  not  dig  wells,  and  they  were  largely 
dependent  for  food  upon  the  fish  and  shell-fish  which  they  caught  at  the 
months  of  streams  and  sheltered  bays.  Therefore  they  almost  invari- 
ably chose  a  sheltered  spot,  near  the  shore  of  some  indentation  of  the 
coast,  or  on  some  stream  leading  from  such  indentation.  This  they  did 
for  convenience  in  bringing  their  fish  and  shell-fish  to  their  camps, 
which  were  placed  as  near  as  possible  to  a  fresh -water  stream  or  pond 
to  obtain  a  ready  supply  of  drinking  water.  It  was  an  easier  thing  for 
them  tvO  adjust  the  position  of  their  homes  conveniently  to  these  sup- 
plies than  to  bring  them  any  distance  to  their  homes ;  and  so  these 
matters  were  considerations  of  prime  importance  to  them  in  selecting  a 
camping  ground.  Accordingly^  the  ponds  or  brooks  in  the  vicinity  of 
bays  that  supply  shell-fish  and  quiet  fishing-grounds,  help  us  to  find 
vestiges  of  Indian  settelment,  provided  they  have  not  since  been  de- 
stroyed by  cultivation  of  the  ground.  This  method  has  proved  very 
successful  on  the  parts  of  Cape  Cod  visited,  and  if  followed  up  further 
in  the  vicinity  of  Chatham  Harbor,  Barnstable  Harbor,  and  the  numer- 
ous inlets  on  the  Falmouth  shore,  would  probably  bring  to  light  many 
more  shell  heaps. 

The  largest  shell  heaps  found  were  about  Wellfleet  Bay,  Bass  River, 
Centreville  Biver,  and  Buttermilk  Bay,  the  exact  spots  being  marked 
upon  the  map.  In  the  vicinity  of  Wellfleet  Bay,  especially  where  the 
wind  has  taken  all  the  soil  from  the  rounded  tops  of  the  hills,  the  vis- 
itor cannot  fail  to  notice  the  scattered  shells  and  numberless  chips  o^ 
H.  Mis,  69 57 
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qaartz  and  porphyry  marking  the  spots  where  the  '^  ancient  arrow 
maker"  sat.    Mr.  Graham  speaks  of  one  man  who  went  carefoUy  over 
these  hills,  a  few  years  ago,  and  collected  in  three  days  arrow-heacU 
and  other  Indian  relics  which  he  sold  for  $15.    There  are  still  many 
imperfect  arrow-heads,  broken  or  unfinished,  with  numberless  cores, 
chips,  and  hammer  stones ;  but  the  best  specimens  have  evidently  been 
picked  up  in  most  of  the  places  visited  in  the  vicinity.    It  is  fortunate 
for  the  collector  of  to-day  in  these  regions  that  the  soil  of  Cape  Cod, 
Martha's  Vineyard,  and  Nantucket  is  very  sterile  in  many  places,  and 
there  is  no  accumulation  of  rich  vegetable  mold  to  attract  cultivation 
or  cover  Indian  relics  such  as  exist  at  Mount  Hope,  K.  L,  and  a  few 
other  celebrated  Indian  regions.    The  following  list  gives  a  summaiyof 
objects  found  during  the  days  of  the  past  two  summers  collecting  on 
Cape  Cod,  Martha's  Vineyard^  and  Nantucket. 

It  must  be  first  understood  that  with  the  exception  of  a  xiait  of  throe 
days  to  Chilmark,  Martha's  Vineyard,  all  were  obtained  in  a  few  hours' 
search,  while  on  an  excursion  of  a  day  each  to  these  islands.  At  Well- 
fleet  the  writer  camped  three  days  with  his  brother,  who  assisted  him  in 
the  search.  The  list  cannot  be  specially  interesting  except  to  give  an 
idea  of  what  may  still  be  accomplished  in  a  very  short  time  in  collecting 
Indian  relics  in  a  State  where  such  things  are  now  generally  supposed 
to  be  very  rare. 

In  the  vicinity  of  Bass  Biver,  between  Yarmouth  and  Dennis,  were 
found  a  stone  ax-head,  with  a  deep  groove  for  receiving  the  withe  or 
thong  by  which  it  was  fastened  to  the  handle;  two  stone  drills  for 
boring;  a  piece  of  stone  6  inches  by  4  inches,  chipped  roughly  to  an 
edge  all  around,  and  probably  used  as  an  ax  or  hoe;  a  large  fragment 
of  a  soap-stone  pot,  with  handle  or  ear  attached;  thirty  arrow-heads. 

Harwich. — Forty  arrow-heads  and  4  sx>ear-heads;  a  polished  celt  of 
jasper;  an  unpolished  hatchet,  or  tomahawk,  of  gneiss;  pieces  of  so^h 
stone  pottery,  also  pottery  of  clay  baked  with  pounded  shells  or  coarse 
sand;  bones  broken  in  lengths,  and  charcoal  in  flre-places;  a  piece  of 
graphite  worn  by  use  in  marking. 

Buttermilk  Bay  (at  the  head  of  Buzzard's). — ^Twenty-five  arrow-heads 
of  quartz  and  porphyry,  and  1  of  brass;  1  broken  stone  knife. 

Chatham  (near  Taylor's  Pond,  in  South  Chatham). — A  water-worn 
pebble,  of  good  quality  graphite,  2  inches  long  and  1^  inches  wide, 
given  by  a  friend,  who  found  it  beside  a  shell  heap. 

Brewster.-^  Among  some  chips  of  stone  made  by  the  Indians  in  anow- 
making,  and  collected  by  a  friend,  was  one  of  siliceous  chert,  evidently 
from  a  limestone  region.  In  the  center  of  the  siliceous  portion  was  a 
minute  spiral-shaped  fossil  shell. 

Centreville, — Twelve  stone  arrdw-heads,  2  spear-heads,  and  1  arrow 
head  of  brass. 

North  Truro, — Two  arrow-heads,  3  spear-heads. 

West  Yarmouth, — ^Three  arrow-heads. 
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CoiuiU — Two  arrow-heads.  On  Oyster  Island,  in  the  harbor,  2  arrow- 
heads and  part  of  the  skeleton  of  an  Indian. 

Cataumet, — One  arrow-head. 

Wellfleet  and  South  Wellfleet — Five  hammer  stones,  a  number  of  core», 
over  200  arrow-heads,  3  spearheads,  good  pieces  of  clay  pottery,  a  pipe- 
stem,  and  a  clnb-head  of  syenite  with  a  deep  groove  all  around  to  fasten 
it  to  a  handle,  as  seen  in  the  club  of  the  Massachusetts  Historical  So- 
ciety's collection. 

At  Aasawamsett  Pondj  Middlehorongh, — One  arrow-head  and  two  fine 
pestles. 

Nantucket — ^Thirty-three  arrow-heads,  10  cores,  3  spear-heads,  1  celt 
of  sandstone,  and  one  gun-flint. 

Martha^s  Vineyard j  Chilmark, — ^Ten  spear- heads,  48  arrow-heads,  and 
3  hammer-stones. 

Edgartown. — Fifteen  arrow-heads,  2  hammer-stones,  and  1  flake  of 
stone  with  edges  trimmed  up  as  a  minute  celt,  or  scraper. 

Some  of  the  spear-heads  were  of  the  type  called  leaf  shaped  imple 
ments,  but  a  few  of  them  were  much  larger,  and  would  have  made  for- 
midable weapons  in  a  fight.  Many  of  the  arrowheads  and  some  of  the 
spear  heads  would  not  be  preserved  by  some  collectors;  but  they  are 
saved,  because  they  illustrate  different  stages  of  completion,  from  the 
core,  out  of  which  only  one  or  two  chips  have  been  broken,  down  to  the 
finished  specimen  off  which  not  another  chip  could  be  taken  without 
injuring  the  symmetry.  Other  specimens  have  been  cast  aside  when 
nearly  finished,  owing  to  8ome  imperfection  in  the  stone  itself,  and,  in 
one  case,  occurred  several  arrow-heads  roughly  blocked  out  and  left  in  a 
pile,  evidently  with  an  intention,  on  the  part  of  the  maker,  to  finish  them 
up  at  his  leisure.  The  vessels  found  on  Gape  God  are  of  three  sorts :  First, 
those  made  of  soap-stone;  second,  and  most  abundant,  pottery  made  of 
clay  mixed  with  pounded  shells  and  baked  Ater  the  proper  shape  had 
been  given  by  molding  the  clay  in  a  basket.  The  basket  was  burned 
away,  leaving  the  outer  surface  much  better  baked  and,  in  consequence, 
far  redder  than  the  dark  clay  within.  The  outer  surface  bore  the  im- 
print of  the  wicker  work  of  the  basket,  and  the  inner  surface  the  marks 
of  some  tool  used  in  applying  and  shaping  the  clay  with  which  the  bas- 
ket was  lined.  The  clay  must  have  been  applied  in  three  layers,  for 
the  broken  shells  in  the  center  never  appeared  on  the  surface  to  weaken 
the  pottery  or  mar  the  beauty. 

The  third  kind  of  pottery  was  made  of  clay  and  coarse  sand  uniformly 
mixed,  and  did  not  appeltr  as  tough  and  well  baked  as  the  preceding 
variety.  Among  the  articles  of  Indian  manufacture  found  on  Gape  God 
care  was  exercised  to  discover  any  indications  of  an  ancient  aboriginal 
trade  by  which  the  Indians  may  have  been  supplied  with  articles  which 
they  could  not  obtain  in  their  vicinity.  With  the  exception  of  the  sin- 
gle flake  of  stone  from  Brewster  containing  a  fossil  shell,  all  the  material 
froin  which  i^row-heads  were  made  upon  Gape  God^  Martha's  Vineyard^ 


900       '  PAPERS  RELATING  TO  ANTHROPOLOGY. 

and  NaDtucket,  might  have  been  collected  on  the  spot;  althongh  one 
variety  of  jasper  of  which  are  made  a  good  namber  of  arrow-heads  seems 
to  be  very  rare  in  this  region. 

Several  pestles  found  on  Cape  Cod,  and  one  from  Middleboroagh,  were 
made  of  a  slate,  belonging  in  the  Carboniferous  group,  occurring  aban- 
dantly  in  Ehode  Island,  and  from  which  several  pestles  in  the  collectioD 
of  Brown  University  are  made. 

Besides  these  pestles  the  most  interesting  objects,  which  point  to  some 
sort  of  trade  or  an  exchange  by  force  between  these  Indians  and  tbe 
Narragansetts  or  some  other  tribe,  are  the  broken  pots  of  steatite,  or 
soap-stone,  found  at  Bass  River,  Winslow's  Narrows,  and  Harwich  Port, 
and  the  pieces  of  graphite  found  at  Taylor's  Pond  and  Harwich  Port. 

The  Narragansetts  are  mentioned  first,  because  they  were  noted  for 
their  industry  in  manufacturing  and  exchanging  articles  with  other 
tribes,  and  a  comparison  of  the  specimens  from  Cape  Cod  with  some 
obtained  this  summer  in  Ilhode  Island  lead  to  the  belief  that  both  tlie 
graphite  and  the  soap-stone  came  from  that  region  also. 

This  summer  the  famous  ledge  of  soap-stone  at  Johnston,  B.  I.,  jot^t 
outside  of  Providence,  was  visited.  To  this  the  Indians  must  have  re- 
sorted for  years  to  obtain  material  for  their  stone  pots  and  pipes. 

Eev.  Fred.  Denison,  of  the  Ehode  Island  Historical  Society,  and  one 
of  the  committee  chosen  to  preserve  this  interesting  relic,  has  published 
a  circular  which  describes  the  condition  of  the  quarry  when 'first  dis- 
covered. Extracts  from  this  circular,  prepared  by  Mr.  Denison,  will  be 
given  to  show  the  importance  of  this  quarry  to  the  aborigines. 

"This  Largest  excavation  measures  about  10  feet  in  length,  6  feet  in 
width,  and  now  5  feet  in  depth.  From  the  top  to  the  ledge,  as  left  by 
the  glaciers,  the  excavation  must  have  been  carried  down  about  15  feet 
or  more,  inasmuch  as,  w^en  it  was  opened,  there  lay  across  its  top  » 
fallen  slab  of  slate-stone  that  once  stood  full  10  feet  high  above  it,  form- 
ing its  eastern  \^all. 

"The  excavation  was  found  partly  filled  up  with  dirt,  dihrh  of  Indian 
art,  some  whole  stone  pots,  some  partly  finished  pots,  some  only  blocked 
out,  numerous  stone  hammers,  and  a  few  shells.  Many  of  these  vala- 
able  relics  have  passed  into  private  hands  and  arc  highly  prized.  The 
sid(*s  and  bottom  of  this  excavation  contain  about  sixty  distinct  pits  aud 
knobs  of  places  where  pots  and  dishes  were  cut  from  the  rock,  while  all 
parts  bear  marks  and  scars  made  by  the  stone  implements  of  tbe  swarthy 
quarrymen.  From  the  excavations  and  theu*  surroundings  have  been 
removed  about  three  hundred  horse-cart  loads  of  the  stone  chips  left  by 
the  Indian  workmen,  yet  some  have  been  preserved  by  Prof.  J.  W.  P. 
Jenks,  in  the  museum  of  Brown  University."  In  the  possession  of  a 
friend  on  Cape  Cod,  is  a  broken  soap-stone  pipe  which  he  found  at  Har- 
wich Port.  In  Ehode  Island  a  perfect  stone  pipe  of  this  same  ]>atte-m 
was  seen.  The  handles  or  ears  on  some  of  the  pots  found  at  the  quarry 
^bov^  clescribed,  were  exactly  like  tUe  batidle  on  a  piece  of  a  stoof 
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pot  found  at  Bass  Eiver.  With  the  additional  evidence  that  the  stone 
itself  is  similar  in  the  two  places  there  can  be  little  doubt  that  the  John- 
ston, R.  I.,  quarry  supplied  the  Cape  Cod  Indians  with  their  stone  pots 
and  pipes. 

The  only  other  interesting  implements  or  weapons  which  were  onct^ 
in  the  possession  of  the  Cape  Cod  Indians  and  found  along  with  their 
other  weapons  of  stone  were  two  arrow-heads  of  brass,  one  of  which  the 
writer's  brother  found  at  Buttermilk  Bay,  and  the  other  was  discovered 
by  the  writer  at  Centreville,  while  hunting  for  Indian  relics.  They  are  of 
very  thin  evenly  wrought  brass  sheathing,  and  a  notch  in  the  edge  of  the 
one  from  Buttermilk  Bay  suggests  that  they  were  cut  out  by  a  metallic 
knife  or  shears  with  a  good  cutting  edge.  The  one  from  Centreville  and 
another  which  Professor  Putnam  found  at  Eevere,  Mass.,  were  both 
made  on  the  same  pattern  as  the  arrow-heads  found  with  the  celebrated 
<^  skeleton  in  armor"  discovered  at  Fall  Biver,  with  the  exception  that 
the  latter  were  pierced  with  holes  for  better  securing  them  to  the  shaft. 

It  was  the  custom  of  the  Indians  of  Cape  Cod,  Martha's  Vineyard, 
and  Nantucket,  to  bury  their  dead  in  a  sitting  posture,  wrapped  in  bark 
and,  if  a  warrior,  supplied  with  his  usual  weapons.  On  the  east  side 
of  Bass  River,  just  above  the  lower  bridge,  while  digging  for  a  well, 
a  man  found  two  Indians  buried  in  this  way.  One  of  them  had  buried 
with  him  a  stone  knife,  spear,  and  arrows.  The  arrows  were  in  a  quiver 
which,  with  the  wooden  shafts,  soon  crumbled  on  exposure  to  the  air. 
Other  Indians  have  been  found  buried  in  this  way  on  other  x)arts  of 
Cape  Cod,'  at  Martha's  Vineyard  and  at  Nantucket.  At  Cedar  Pond, 
near  Betty's  Neck,  in  Lakeville,  another  one,  "curled  up"  and  carefully 
wrapped  in  bark,  was  exhumed.  Soon  after  their  contact  with  the 
whites  the  Indians  gave  up  this  method  of  burial.  The  writer  has  the 
skull  of  an  Indian  buried  at  Chilmark,  Martha's  Vineyard,  soon  after 
the  whites  settled  on  the  island*  the  skeleton  of  which  was  lying  hori- 
zontally amidst  faint  vestiges  of  a  coffin.  On  the  west  shore  of  Oyster 
Island,  in  Cotuit  Harbor,  was  found  part  of  the  skeleton  of  a  large 
Indian  burled  in  a  sitting  posture,  but  much  disarranged  b^'  the  sliding 
away  of  the  bank  which  had  uncovered  it. 

During  the  period  in  which  the  Indians  were  gradually  changing 
from  their  old  method  of  interment  to  that  of  civilized  nations,  it  was 
their  habit  to  bury  with  their  dead,  ornaments  and  weapons  obtained 
from  th<>  whites,  while,  in  other  respects,  the  burial  may  have  been 
exactly  similar  to  that  of  their  ancestors.  There  is  an  account  of  such 
a  grave  in  Florida,  where  was  found  an  ornament  of  gold,  made  from 
metal  of  about  the  standard  weight  of  the  coin  taken  to  that  coast  by 
the  first  settlers.  In  another  southern  grave  was  found  an  old  sword 
of  the  early  settlers.  Coats  of  mail  were  sent  to  the  colonists  in  Vir- 
ginia and  Plymouth  colonies,  to  defend  them  from  their  enemies,  the 
Indians.  Armor  was  used  as  late  as  the  time  of  King  Philip's  war  in 
1675.    The  disasters  connected  with  Indian  warfare  among  the  colonies. 
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and  the  chance  of  lost  or  cast  away  armor  falling  into  the  hands  of  the 
Indians  is  enough,  in  my  opinion,  to  explain  the  presence  of  some  few 
pieces  pf  armor  in  their  graves  without  going  back  to  the  early  times  of 
the  Northmen's  explorations.  The  <^  skeleton  in  armor,"  discovered  at 
Fall  Biver,  is  minutely  described  in  an  article  written  by  Mr.  John 
Stark,  and  published  in  the  third  volume  of  the  American  Magazine,  at 
Boston,  in  the  year  1837.  This  account  may  also  be  found  on  page  124 
of  Barber's  Historical  Collections,  with  a  drawing  of  the  skeleton  and 
armor  in  the  position  in  which  it  was  discovered.  ^*  Thebody  was  in  a 
sitting  posture  and  enveloped  in  a  covering  of  coarse  bark  of  a  dark 
color.  Within  this  envelope  were  found  the  remains  of  another  of 
coarse  cloth,  made  of  fine  bark  and  about  the  texture  of  a  manila  coffee 
bag.  On  the  breast  was  a  plate  of  brass  13  inches  long,  6  broad  at  the 
upper  end,  and  5  at  the  lower.  It  was  oval  in  form,  the  edges  made 
irregular,  apparently  by  corrosion.  Below  the  breast  plate  and  en- 
tirely encircling  the  body,  was  a  belt  composed  of  brass  tubes,  each 
four  and  a  half  inches  in  length,  and  three-sixteenths  of  an  inch  in 
diameter,  arranged  longitudinally  and  close  together;  the  length  of  a 
tube  being  the  width  of  the  belt.  The  tubes  are  of  thin  brass^  cast  upon 
hollow  reeds,  and  were  fastened  together  by  pieces  of  sinew.  This  belt 
was  so  placed  as  to  protect  the  lower  parts  of  the  body  below  the 
breast-plate.  The  arrows  are  of  brass,  thin,  flat,  and  triangular  in 
shape,  with  a  round  hole  cut  through  near  the  base.  The  shaft  was 
fastened  to  the  head  by  inserting  the  latter  in  an  opening  at  the  end  of 
the  wood,  and  then  tying  it  with  a  sinew  through  the  round  hole— a 
mode  of  constructing  the  weapon  never  practiced  by  the  Indians,  not 
even  with  their  arrows  of  thin  shell.  Parts  of  the  shaft  still  remain  on 
some  of  them.  When  first  discovered  the  arrows  were  in  a  quiver  of 
bark,  which  fell  to  pieces  when  exposed  to  the  air." 

The  skull  and  a  few  other  bones  of  the  skeleton  were  much  decayed, 
but  the  upper  viscera  were  entire,  and  the  flesh  and  skin  on  the  hands, 
arms,  one  knee,  and  a  part  of  the  back  were  in  a  good  state  of  preserva- 
tion, though  the  skin  looked  black  as  if  it  had  been  tanned.  In  connec- 
tion with  the  discovery  of  this  skeleton  in  armor,  this  writer  mentians 
the  fact  that  the  famous  Dighton  Bock,  bearing  an  inscription  ^<of  which 
no  sufficient  explanation  has  yet  been  given,"  lies  on  the  edge  of  a  river 
but  a  short  distance  away,  and  that  near  this  rock  brazen  vessels  have 
been  found.  All  these  signs  seem  to  him  to  indicate  that  some  mari- 
ners— the  unwilling  and  unfortunate  discoverers  of  a  new  world — ^lived 
some  time  after  they  landed,  and,  having  written  their  names,  perhaps 
their  epitaphs,  upon  the  rock  at  Dighton,  died  and  were  buried  by  the 
natives. 

In  the  summer  of  1882  the  writer  learned  that  some  few  years  before, 
the  skeleton  ol  an  ln^\^\i  \i^  been  discovered  in  Centreville  by  some 
workmen  wlille  ma\i\Tig  \Xi^  e.^^^  ^i  v:»^^\5iivcL^T^^i<iTd'8  house.  Buried 
with  this  skeletoiiN^w  ^wJiTA^Xw^afi^^*-"^^^^^  ^jas^^sssassssMLxt 
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wa8  learned  from  Mrs.  Crawford  that  snch  a  breast-plate  had  been  found, 
bnt  tiiat  it  had  disappeared,  she  knew  not  where.  She  remembered  few 
particalars  in  regard  to  the  position  of  the  skeleton  and  any  coverings 
that  might  have  been  on  it,  but  remembered  well  holes  near  the  edges 
of  the  breast-plate  that  had  probably  once  been  occupied  by  rivets  or 
strap  buckles  to  fasten  it  to  the  body.  She  felt  sure  it  was  an  Indian, 
because  all  around  the  house  on  the  sides  of  the  little  hill  upon  which 
the  house  was  built  there  was  an  abundance  of  stone  chippings  and 
arrow-heads,  and  once  a  queer  Indian  pipe-bowl  had  been  found.  On 
the  rear  side  of  the  little  hill  a  good  number  of  quartz  and  porphyry 
chips  were  then  picked  up,  and  at  the  house  next  door  a  fine  leaf-shaped 
implement,  which  had  been  picked  up  on  this  hill,  was  exchanged  for 
an  old  jack-knife.  The  first  white  explorers  that  visited  New  England 
found  considerable  copper  in  the  possession  of  the  natives  which  was 
used  chiefly  in  the  form  of  ornaments,  bnt  sometimes  to  head  their  ar- 
rows. Very  soon,  even  before  Gosnold  or  the  Pilgrims^rrived,  the  In- 
dians had  in  some  way  obtained  brass  of  the  traders  and  fishermen  who 
visited  their  shores. 

In  ^'  Mourt's  Belation  or  Journal  of  a  Plantation  settled  at  Plymouth 
in  New  England "  we  hear  of  arrows  curiously  "  headed  with  bnosse, 
some  with  Hart's  home  and  others  with  Eagle's  claws."  Anotherwriter, 
sending  home  to  England  an  account  of  the  settlement  at  New  Ply- 
mouth, says  of  the  Indians :  ^^  For  their  weapons  they  have  bowes  and 
arrowes,  some  of  them  beaded  with  bone,  and  some  with  brasse :  I  have 
sent  you  some  of  them  for  an  example." 

The  following  account  of  some  copper  articles  in  the  possession  of  the 
Indians  is  taken  from  John  Brereton's  '^  Brief  and  True  Belation  of  the 
Discovery  of  the  North  Part  of  Virginia,  being  a  most  pleasant  fruit- 
ful and  commodins  soil."  Brereton  was  with  Gosnold  when  he  dis- 
covered Martha's  Vineyard  in  1602.  Even  then  they  found  an  European 
rigged  boat,  the  work  of  some  Frenchmen,  in  the  possession  of  the  In- 
dians of  New  England.  From  these  Frenchmen,  or  other  traders  and 
explorers,  the  articles  of  '<  paler  colored  metal "  described  by  Brereton 
as  in  the  possession  of  the  Indians  that  visited  them  while  staying  at 
Onttyhunk  may  have  come.  The  Indian  probably  told  Brereton  the 
truth  in  regard  to  the  copper,  which  might  have  been  dug  up  in  some 
places  in  Connecticut  or  New  Jersey,  for  afterward  in  these  places  the 
first  white  settlers  sometimes  found  pieces  of  native  copper,  and  even 
mined  it,  at  the  junction  of  the  trap  and  red  sandstone.  Brereton's 
account  of  the  metal  found  in  the  possession  of  the  Indians  is  as  fol- 
lows : 

"  They  have  also  great  store  of  copper,  some  very  red  and  some  of  a 
paler  color,  none  of  them  but  have  chains,  ear-rings,  or  collars  of  this 
metal.  They  head  some  of  their  arrows  herewith  much  like  our  brpad 
arrow-heads,  very  workmanly  made.  Their  chains  are  many  hollow 
pieces  cemented  together,  each  piece  of  the  bigness  of  one  of  our  reeds,  a 
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linger  in  length,  ten  or  twelve  together  on  a  string,  which  they  wear  aboot 
their  necks.  Their  collars  they  wear  about  their  bodies  like  bandoleers, 
a  handful  broad,  all  hollow  pieces  like  the  other,  but  somewhat  shorter, 
four  hundred  pieces  in  a  collar,  very  fine  and  evenl^^  set  together.  Be- 
sides these  they  have  large  drinking-cups  made  like  skulls,  and  other 
thin  plates  of  copper  much  like  our  boar  spear  blades,  all  which  they 
so  little  esteem,  as  they  offered  their  fairest  collars  or  chains  for  a  knife 
or  such  like  trifle,  but  we  seemed  little  to  regard  it  Yet  I  was  desirous 
to  understand  where  they  had  such  store  of  this  m^tal,  and  made  signs 
to  one  of  them  with  whom  I  was  very  familiar,  who,  taking  a  piece  of 
copper  in  his  hand,  made  a  hole  with  his  finger  in  the  ground  and  withal 
pointed  to  the  main  from  whence  they  came.^ 

With  a  knowledge  of  this  custom  of  the  Indians,  that  is,  of  stringing 
tubes  of  copper  or  brass  in  the  form  of  wide  belts  and  wearing  thein 
about  the  waist,  the  discovery  of  such  a  belt  on  the  skeleton  at  Fall 
Biver  buried  iq  other  respects  like  any  Indian  (with  the  exception  of  the 
breast  plate)  need  not  seem  so  strange,  especially  when  we  find  that 
brass  and  copper  were  quite  abundant  among  them  at  an  early  date,  and 
one  other  Indian  at  least  had  come  into  possession  of  a  brass  breaBt- 
plate. 

Before  the  Pilgrims  landed  on  Cape  Cod  it  is  certain  that  the  Indians 
there  had  killed  three  Englishmen,  and  killed  or  retained  as  slaves  the 
whole  ship's  crew  of  a  French  vessel  which  landed  there  in  distress. 
This  they  did  for  the  sake  of  plunder,  and  very  probably,  some  copper 
or  brass  came  into  their  possession  at  these  times.  Granting,  then,  tiiat 
the  Indian  whose  skeleton  was  found  at  Centreville  did  not  engage  in 
successful  war  with  the  colonists,  or  get  the  brass  breast-plate  from  them 
by  trade,  it  is  still  possible  for  him  to  have  obtained  it,  or  the  material 
for  it,  at  a  still  earlier  date  from  these  unlucky  explorers. 

An  account  of  the  burial  customs  of  the  Indians  on  Cape  Cod  would 
be  imperfect  without  reference  at  least  being  made  to  the  description  of 
an  Indian  burying  ground  discovered  by  the  Pilgrims  while  exploring 
on  Cape  Cod  before  the  settlement  at  Plymouth.  This  account  may  be 
found  under  the  history  of  Gov.  John  Carver,  in  a  book  compiled  by  J. 
B.  Moore,  entitled  ^'  Governors  of  New  Plymouth  and  Massachusetts 
Bay.'' 

The  place  where  Governor  Carver  and  ''  nine  of  his  principal  meHf 
well  armed,"  landed  after  leaving  the  Mayflower  and  rounding  the  point 
off  Wellfleet  Harbor,  was  probably  on  Indian  Neck,  where,  it  will  be 
seen  by  consulting  the  map,  many  Indian  shell  heaps  may  now  be  found. 
On  the  shore  Carver  and  his  men  saw  ten  or  twelve  Indians  engi^ed 
in  cutting  up  a  large  fish,  but  found  it  difficult  to  go  directly  to  the 
shore  where  the  fish  lay,  on  account  of  the  shoal  water.  The  Indians 
ran  oft*,  taking  with  them  all  the  fish  they  could  carry.  The  shores  of 
the  shallow  bay  or  cove  in  which  they  landed  were  almost  lined  with 
the  remaiuA  of  \acge  fishes  like  that  which  the  Indians  had  cut  up.    The 
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fish  proved  to  be  a  grampus,  and  so  the  explorers  called  the  bay  Gram- 
pus Bay.  This  bay  is  now  called  Blackfish  Bay  or  Greek,  and  it  is  only 
a  few. yards  to  the  north  of  this  shallow  bay  that  the  shell  heaps  and 
other  signs  of  Indian  settlement,  before  described,  around  Drummer 
Pond  may  be  found.    With  this  explanation  and  a  reference  to  the  map, 


Sketch-map  of  Cape  Cod,  MatMochasetts. 

the  history  of  the  discoveries  made  by  the  Pilgrims  at  this  time  may  be 
more  interesting,  and  should  be  read  among  the  very  first  books  by 
those  who  wish  to  become  better  acquainted  with  the  history  of  the 
Indians  in  this  vicinity. 

The  traditions  of  the  Indians  of  Gape  God,  Martha's  Vineyard,  and 
Nantucket  have  been  wholly  omitted  in  these  notes,  but  may  be  found 
in  full,  together  with  many  interesting  facts  in  regard  to  the  Indians' 
dress,  wigwams,  canoes,  &c.,  in  a  few  books  the  titles  of  which  will 
soon  be  given. 

The  fable  in  regard  to  the  lignite  and  fossil  bones  of  cetaceans  or 
whales  found  abundantly  in  the  Tertiary  clay  of  Oay  Head,  Martha's 
Vineyard,  is  very  interesting.  These  Indians  supposed  that  the  black- 
ened wood  or  lignite  marked  the  spot  where  the  giant  Maushope  broiled 
the  whale  on  a  fire  made  of  the  largest  trees,  which  he  pulled  up  by  the 
roots.    The  rest  of  the  tradition  is  very  interestiu^^  b^t  \£  \^vft».<R^ 
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wonld  necessitate  entering  on  the  almost  equally  interesting  traditions 
of  the  Indians  of  Nantacket  and  Gape  God. 

Mr.  Treat  wrote  that  there  were  in  1693  under  his  care  in  Easthanif 
which  then  included  Wellfleet  and  Orleans,  four  Indian  villages  where 
he  was  iu  the  habit  of  visiting  the  natives  in  their  wigwams.  At  this 
time  there  were  five  hundred  adult  i>ersons  in  the  villages;  but  notwith- 
standing every  exertion  made  for  the  benefit  of  the  Indians,  they  wasted 
away  by  fatal  diseases  and  other  causes,  so  that  in  1764  they  were  re- 
duced to  four  individuals  only. 

One  reason  why  so  few  traces  of  settlement  can  now  be  found  on  the 
sites  of  these  old  Indian  villages  is  undoubtedly  owing  to  the  fact  that 
the  civilized  Indians  persistently  kept  up  the  custom  of  living  in  wig- 
wams until  they  had  become  wholly  extinct  or  had  mixed  with  other 
races.  As  late  as  the  year  1779  there  was  a  cluster  of  wigwams  about 
a  mile  from  the  mouth  of  Bass  Biver,  probably  at  the  spot  where  the 
shell  heaps  and  arrow-heads  are  so  abundant.  About  this  time  the  small- 
pox was  prevalent  and  most  of  them  died. 

In  1745  thirteen  Indians  from  this  company  on  Bass  River  and  the 
immediate  vicinity  accompanied  the  Gape  Breton  expedition.  The  con- 
dition of  their  embarking  was  that  Mr.  Thacher,  of  Yarmouth,  should 
be  their  captain.  Of  these  thirteen  only  three  lived  to  return,  two 
being  killed  by  the  enemy,  and  eight  dying  of  disease.  One  of  Thach- 
er's  Indians,  hired  by  Golonel  Yaughan  for  a  bottle  of  brandy,  was  the  first 
of  the  provincials  who  entered  the  grand  battery  at  Louisburg.  He 
crawled  in  at  an  embrasure  and  opened  the  gate,  which  Yaughan  imme- 
diately entered,  the  enemy  having  withdrawn  from  this  battery,  though 
at  the  time  this  circumstance  was  not  known.  This  information  is  from 
an  extract  made  from  ^^Alden's  Gollection,"  on  page  60  of  Barber's  Hit- 
tarical  ColledionSj  and  it  adds  several  other  interesting  stories  of  the 
Indians  of  this  vicinity. 

Yery  little  interesting  information  exists  about  the  Indians  of  Gen- 
treville  and  Buttermilk  Bay,  where  the  shell  heaps  would  indicate  s 
population  nearly  as  great  as  that  at  Bass  Biver  and  Wellfleet  Bay. 

Until  the  breast-plate  of  the  Skeleton  in  Armor  is  found,  and  s 
thorough  investigation  can  be  made,  the  history  of  this  warrior  must 
remain  a  mystery,  and  we  may  regard  him  as  a  very  ordinary  and  vain 
Indian,  buried  in  his 'finery,  or  we  may  think  of  him  as  a  successful 
warrior  safely  returned  from  a  secret  participation  in  King  Philip^ 
war,  and  afterwards  buried  in  the  spoils  which  he  had  stripped  fivm  a 
fallen  foe. 
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ANTIQUITIES  FROM  OMETEPE,  NICAEAGTIA. 

By  Charles  C.  Nutting. 

Although  the  name  of  this  island  has  been  spelled  ^'Ometepec''b7 
previous  explorers,  I  have  decided  to  adopt  the  spelling  of  the  inhab- 
itants of  the  country,  which  is  also  that  used  in  official  papers. 

This  latter  fact  I  discovered  through  reading  official  reports  of  the 
eruption  of  the  volcano  published  in  '^£1  Gentro  Americano,"  a  Nicara- 
guan  newspaper.  This  island  is  situated  about  9  miles  from  the  town  of 
San  Jorge  on  the  west  shore  of  Lake  ]^icaragua.  It  is  about  20  miles 
long  by  10  wide,  and  the  greater  part  of  its  surface  is  covered  by  two 
volcanoes,  which  are  prominent  features  of  the  scenery  from  all  parts  of 
the  lake. 

The  Volcano  Madera  is  of  greater  bulk  than  its  companion  and  much 
more  irregular  in  form.  So  far  as  I  could  learn  it  has  never  been  known 
to  give  signs  of  activity  within  historic  times. 

The  Volcano  Ometepe,  situated  on  the  northern  end  of  the  island,  is 
said  to  be  one  of  the  most  regular  in  form  in  the  world,  being  a  x>erfect 
cone  from  all  points  of  view.    It  is  about  5,000  feet  high. 

This  has  also  been  considered  an  extinct  volcano,  but,  during  my  visit, 
it  began  showing  signs^  activity.  On  March  6, 1883,  a  thin  column 
of  smoke  was  seen  to  issro  from  the  exact  summit,  and  about  six  weeks 
afterward  there  was  a  slight  How  of  lava  on  the  southeastern  side. 
'  Ometepe  has  the  reputation  of  having  been  an  object  of  worship  by 
the  peoples  of  past  ages,  and  the  large  number  of  stone  images  found  on 
the  island  would  seem  to  indicate  that  it  was  sacre<l  ground.  It  was 
evidently  a  Chosen  spot  for  burial,  as  the  immense  number  of  graves 
and  burial,  urns  still  testify. 

The  present  inhabitants  of  the  island  are  mostly  Indians  of  a  rather 
purer  type  than  is  found  on  the  adjacent  mainland,  although  many  of 
them  show  a  mixture  of  Spanish  blood  and  a  few  are  partly  negro. 

For  a  description  of  the  appearance  of  the  pure-blooded  native,  I  can 
not  improve  upon  that  given  by  Dr.  J.  F.  Bransford,  in  his  <^  Archseo- 
logical  Besearches  in  Nicaragua,"  page  6 : 

"  In  physique  the  Indians  are  usually  rather  short,  low-browed,  with 
dark  copper  skin  and  coarse  hair.  On  and  near  Madera  are  a  few  of 
commanding  stature,  many  of  the  men  being  over  6  feet  high  and  the 
women  proportionately  large.  The  bead  is  short,  the  features  strongly 
marked,  with  heavy  lower  jaw  and  large  teeth.'' 

I  was  unable  to  discover  any  remnant  of  re  verence  among  the  natives 
for  the  old  idols  found  on  the  island,  nor  did  they  offer  the  slightest 
objection  to  the'  removal  of  one  of  them,  although  they  were  convinced 
that  said  removal  was  simply  a  freak  of  insanity  on  my  part* 

One  prominent  characteristic  of  these  Indians  is  the  deferenoe  and 
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obedience  which  they  pay  to  the  opinion  and  will  of  their  wives,  whom 
they  consnlt  on  all  matters  of  importance. 

This  fact  is  well  illustrated  by  an  instance  which  is,  perhaps,  worth 
recounting.     ' 

While  digging  for  antiquities  the  writer  found  a  spot  peculiarly  rich  in 
the  objects  of  his  search,  but  it  was  on  land  owned,  or  at  least  worked, 
by  an  Indian  who  proved  unusually  avaricious  and  demanded  payment 
for  every  yard  of  earth  disturbed. 

He  also  put  in  a  biU  for  damages  done  to  his  crop  of  young  plantains 
by  my  men  passing  over  them  on  their,  way  to  and  from  work.  I  con- 
sidered the  bill  a  just  one  and  offered  to  pay  it  while  settling  up  my 
other  accounts,  when,  to  my  great  surprise,  he  refused  to  accept  the 
money.  Ui>on  being  pressed  for  a  reason  he  said  that  his  '^  mujor,^  or 
**  woman,"  had  forbidden  his  taking  the  money. 

In  order  to  test  the  extent  of  his  obedience  I  urged  him  to  take  the 
money,  telling  him  that  his  '^  mujer"  need  know  nothing  of  the  matter. 
He  steadily  refused,  however,  and  gravely  stated  that  "women  knew 
everything.'' 

The  Catholic  Church  is  here,  as  elsewhere  in  Central  America,  the  con- 
trolling power  among  the  Indians.  But  they  still  retain  some  curious 
remnants  of  their  own  ancient  superstitions,  amonir  which  may  be  men- 
tioned an  almost  universal  belief  in  the  personality  of  the  great  forces 
and  features  of  nature. 

They  attribute  life  and  passion  to  Lake  Nicaragua,  for  instance,  not 
only  in  a  figurative  but  also  in  a  literal  sense. 

This  power  of  ancient  superstition  was  well  illustrated  by  an  instance 
which  occurred  during  my  ascent  of  the  Volcano  Ometepe. 

This  ascent  was  made  at  the  request  of  the  "  alcalde  "  of  the  town  of 
Moyogalpa,  who  furnished  me  with  six  men  to  carry  water  and  .provis- 
ions. 

After  entering  the  dense  forest  which  clothes  the  summit  of  the  peak, 
I  became  convinced  that  the  men  knew  nothing  about  the  trail,  and  ac- 
cordingly determined  to  make  a  way  for  myself  and,  selecting  the  most 
intelligent  of  the  men  for  my  companion,  I  pushed  on  ahead  leaving  the 
others  to  shift  for  themselves. 

After  toiling  upward  for  an  hour  or  so,  wishing  to  ascertain  the  where- 
abouts of  the  rest  of  the  party,  I  asked  my  companion  to  shout,  and  see 
if  they  were  within  hearing.  He  seemed  extremely  reluctant  to  do  so, 
and  I  gave  the  call  myself,  much  to  his  evident  alarm. 

After  shouting  several  times  without  any  response,  I  was  informed  by 
the  Indian  that  my  efforts  were  useless  as  the  others  wouldn't  answer 
even  if  they  heard  me. 

Upon  inquiring  the  cause  of  this,  I  was  told  that  they  were  **  afraid 
to  make  a  noise  so  near  old  "Ometepe"  as  it  might  make  him  "muy 
bravio"  (very  angry)! 

I  found,  upon  rejoining  the  others  shortly  afterward,  that  it  was  even 
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80y  and  that  my  calls  were  plainly  beard,  bat  not  answered  for  the  rea- 
son given. 

The  Indians  are  good-natured  and  indolent,  as  a  rale,  and  rardy 
quarrelsome  or  dangerous,  except  when  under  the  influence  of  liquor. 

I  found  it  much  easier  to  lead  than  to  drive  them.  Their  good- will  is 
readily  gained,  and  more  can  be  accomplished  through  that  than  through 
either  fear  or  money. 

The  antiquities  secured  by  me  may  be  divided  into  two  genenl 
classes:  (1)  Sculptures  in  stone;  (2)  Vessels  of  clay  and  their  contents, 
including  all  objects  found  in  the  burial  places. 

Among  the  stone  sculptures  I  saw  a  number  of  human  figures  about 
life  size,  besides  smaller  articles  comprising  images  of  men  and  animals, 
and  also  utensils  such  as  grinding  stones  and  vessels  for  various  par- 
poses.  I  saw  and  examined  seven  human  figures  carved  in  stone  aod 
of  nearly  life  size. 

Ko.  1.  A  large  human  figure,  sitting,  about  5  feet  high.  The  head, 
upper  arm,  and  knee  are  wanting.  Found  lying,  half  embedded  in  the 
gravel  on  the  lake  shore,  about  3  miles  north  of  Moyogalpa.  This  is 
probably  the  figure  referred  to  by  Dr.  Bransford  as  '^an  image  without 
a  head  lying  in  the  edge  of  the  lake." 

No.  2.  Companion  to  the  last,  about  the  same  length,  but  of  slighter 
build,  from  which  I  judge  that  it  was  intended  for  a  female.  This  fig- 
ure  also  differs  from  No.  1  in  having  the  arms  bent  at  the  elbows  witb 
the  hands  resting  on  the  knees,  while  in  No.  1  the  hands  hung  down 
straight  at  the  sides.  Both  Nos.  1  and  2  are  headless,  and  the  latter 
is  probably  the  one  referred  to  by  Dr.  Bransford  as  follows :  ^^Another 
was  said  to  be  uncovered  at  low  water  during  the  dr^'  season."  At  the 
time  of  my  visit  the  figure  was  lying  in  the  water,  by  which  it  was 
nearly  covered. 

Nos.  3  and  4  are  Dr.  Bransford's  Nos.  1  and  2.  Tbey  have  been  lakeo 
from  their  original  position  in  the  forest  and  set  up  as  gate  posts  at 
the  Catholic  church  at  Los  Angeles.  They  are  now  the  property  of 
Dr.  Earl  Flint,  of  Bivas,  who  bought  them  from  the  church  and  intencb 
shipping  them  to  this  country. 

No.  5  is  a  very  much  worn  figure  of  ^^  a  man  in  a  standing  position.'' 
The  basalt  rock  is  worn  almost  smooth,  but  it  bears  evidence  of  work- 
manship. I  must  confess  that  I  could  not  make  out  the  figure  of  the 
man,  and  give  it  as  such  on  the  authority  of  the  native  who  guided  me 
to  it. 

No.  6  was  a  seated  female  figure  found  in  the  dense  forest  south  of 
Los  Angeles.  This  figure  also  was  headless,  and  I  failed  to  find  the 
missing  part. 

No.  7  was  the  companion  to  the  last,  and  in  better  condition  than  any 
of  the  others  I  examined.  The  head  was  off,  but  I  found  it  lying  near, 
and  found  that  it  fitted  well,  having  been  broken  off  at  a  comparatively 
recent  date.    This  figure  I  detern^ined  to  secure  for  the  Sf^tional  Ho* 
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seam,  and  succeeded  in  traainportiug  it  down  to  tbe  lake  shore,  across 
the  lake  and  over  the  mouotains  to  the  Pacific  coast,  where  I  placed 
it  in  charge  of  the  Pacific  Mail  Steamsliip  Company. 

The  idol  is  now  in  the  National  Museam  at  WashlngtOD,  and  forms 
the  subject  of  the  following  illuBtratiou : 


The  figure  is  that  of  a  man  seated.  It  is  about  life  size,  but  the  legs 
are  Huall  in  proportion  to  the  body.  The  head  is  large  and  is  sur- 
mounted by  the  head  of  some  animal.  The  arms  are  separated  from 
tbe  body  at  the  elbows  and  haug  straight  down. 

The  following  are  some  of  the- measurements :  Height  of  figure  with- 
out base,  4  feet  3  inches ;  height  of  figure  and  base,  5  ieit  9  inches ; 
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width  of  seat,  2  feet  1  inch ;  height  of  seat,  1  foot  7  inches ;  sole  of  foot 
to  knee,  1  foot  2  inches ;  arm  and  hand,  2  feet  1  inch ;  greatest  girth 
of  body,  3  feet  11  inches;  greatest  girth  of  base,  5  feet  11  inches ;  girth 
of  neck  under  chin,  3  feet  6  inches;  girth  of  arm,  1  foot  4}  inches; 
height  of  head  from  shoulder,  1  foot  2^  inches ;  across  knl^s,  1  foot  2^ 
inches ;  knee  to  back  of  figure,  1  foot  10^  inches. 

I  also  shipped  to  the  museum  a  figure,  supposed  to  be  that  of  a  mon- 
key. The  head  only  is  distinct.  It  was  found  in  a  cacao  plantation, 
about  one-half  mile  northwest  of  Moyogalpa.  This  figure  is  said  by  the 
natives  to  have  been  worshipped  by  their  ancestors. 

The  burial  urns  and  their  contents  and  accompanying  objects  of  clay, 
bone«  shells,  and  human  remains  were  all  found  in  two  localities,  which 
are  called,  for  convenience  in  reference,  graves  Nos.  1  and  2,  although 
it  must  be  understood  that  each  was  a  burial  ground  of  some  extent,  aud 
not  a  simple  grave. 

Grave  No.  1  was  located  some  400  or  500  yards  from  the  spot  where 
the  idol  last  mentioned  was  found,  being  more  to  the  southwest  and 
nearer  the  shore  of  the  lake.  It  was  situated  in  a  plantain  patch  owned 
by  an  Indian. 

The  fact  that  the  spot  was  exposed  to  the  direct  rays  of  the  tropical 
sun  rendered  it  a  trying  place  to  work,  and  I  have  nothing  but  praiae 
for  the  three  men  (Indians)  who  toiled  faithfully  day  after  day  in  the 
excavations  at  this  place. 

The  surface  ground  here  is  of  rich  loamy  soil  about  8  inches  in  depth, 
under  which  is  a  bed  of  sand  nearly  2  feet  in  depth.  Underlying  this  sand 
is  a  hard  bed  of  ashes  and  grit,  through  which  the  excavations  did  not 
penetrate. 

The  burial  urns  were  of  two  general  classes,  round  and  shoe-shaped. 

The  natives  call  the  former  "  Olios j^  and  the  latter  ^^BurrugasP 

Although  carefully  packed  in  soft  grass,  all  the  large  vessels  that  I 
secured  were  badly  broken,  and  at  the  time  of  writing  only  two  of  them 
have  been  mended  so  that  measurements  can  be  taken. 

No.  61,713  was  the  first  vessel  encountered,  and  was  found  covering 
the  mouth  of  a  large  shoe-shaped  urn,  being  inverted  over  the  same.  It 
is  a  large  basin-shaped  dish,  round  at  the  bottom,  being  7  inches  deep 
and  1S|  broad. 

No.  61,712  was  also  used  as  a  cover  to  an  urn  of  similar  shape.  It 
has  a  flaring  rim  at  the  top,  and  foot  at  the  bottom,  and  is  14^  inches 
high  hy  18  broad  at  the  top. 

No.  61,714  was  a  rather  small  round  urn. 

No.  61,708.  A  shoe  shaped  urn  which  is  being  restored. 

No.  61,710  is  a  round  deep  urn.  • 

No.  61,711  is  a  round  medium-sized  urn. 

No.  61,709  is  a  shoe-shaped  vessel. 

No.  61,75p  is  a  shoe-shaped  vessel.    * 

No,  61,707  is  a  small  urn,  made  of  the  same  material  as  the  preoed- 
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ing.    It  resembles  No.  61,712  in  shape  and  measures  as  follows :  Depth, 
8J  inches ;  greatest  breadth,  lOJ  inches. 

These  large  urns  were  generally  found  at  a  depth  of  about  2  feet. 
The  round  ones  generally  had  covers  of  material  similar  to  the  urns 
themselves,  while  the  shoe-shaped  vessels  were  more  often  covered 
with  more  delicate,  painted  bowls.  Fragments  of  human  bones  were 
found  in  nearly  every  urn,  but  they  crumbled  at  a  touch  upon  being 
exposed  to  the  air. 

Many  articles  of  more  deliciite  construction  and  finer  workmanship 
were  found.  They  were  often  used  as  covers  to  the  shoe-shaped  urns, 
or  buried  near  the  latter,  or  placed  within  the  urns,  where  bowls  were 
sometimes  found  inverted  over  the  scull  of  the  occupant,  apparently 
serving  as  a  cap  or  protection  to  the  head. 

I  was  much  surprised  to  find,  in  several  instances,  that  bowls  had 
been  broken,  and  afterwards  placed  within  the  urns.  This  is  proved 
by  the  fact  that  many  of  the  bowls  which  were  found  in  pieces  inside  of 
the  urns  were  too  large  to  pass  through  the  mouth  of  the  urn  when 
entire. 

Ko.  61,691.  Bowl,  painted  on  outside.  Found  inside  of  round  urn. 
Depth,  3J  inches ;  width,  8f  inches. 

No.  61,692.  Bowl,  painted  on  outside.  Found  as  cover  for  shoe-urn. 
Depth,  4|  inches;  width,  9i  inches. 

No.  61,693.  Bowl,  painted  on  outside.  Found  at  a  depth  of  5  feet,  in- 
inside  of  round  urn  containing  skull.    Depth,  45  inches ;  width,  9  inches. 

No.  61,694.  Bowl,  painted  on  outside.  Found  outside  of  urn.  •  Depth, 
4  inches ;  width,  8J  inches. 

No.  61,695.  Small  bowl  painted  on  outside.  Two  red  lines  around 
inside  close  to  the  top.  Found  inside  of  round  urn.  Depth,  3  inches; 
width,  5  J  inches. 

No.  61,696.  Small  bowl  painted  on  t)utside.  One  indistinct  red  line 
around  inside  of  urn.  Found  inside  of  round  urn.  Depth,  2J  inches ; 
width,  5  inches. 

No.  61,697.  Bowl  with  raised  figure  of  human  face  on  each  side. 
Painted  on  the  outside.  A  brown  line  around  inside  of  rim  with  a  red 
line  immediately  under  it.  Found  covering  a  shoe-shaped  urn.  Paint 
very  fresh.    Depth,  4|  inches;  width,  9 J  inches. 

No.  61,698.  Bowl  with  raised  figure  similar  to  preceding.  Painted 
on  outside  with  a  delicate  pattern  in  fine  lines  and  dots.  Painted  on  in- 
side with  rather  coarser  pattern  covering  entire  inner  surface.  Found 
covering  a  burial  urn.  Paint  very  fresh  and  distinct.  Depth,  3|  inches ; 
width,  10  inches. 

No.  61,699.  Bowl  with  raised  figure  somewhat  distorted.    Painted 
inside  and  out  with  rather  a  ruder  pattern  than  the  last,  and  not  so 
carefully  executed.    Colors  remarkably  fresh  and  distinct.    Found  out- 
side of  burial  urn.    Depth,  3^  inches ;  width,  8^  inches. 
H.  Mis.  69 58 
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No  61,700.  Shallow  bowl  painted  inside  aud  oat  with  similar  patterns. 
On  the  outside  there  is  a  series  of  twelve  hieroglyph  like  figures  of  two 
kinds  in  alternation.  On  the  inside  are  ten  similar  figures  also  altema- 
ting.  This  bowl  is  thicker  and  more  solid  in  construction  than  any  of 
the  others.  I  have  been  unable  to  find  another  like  it  in  the  collection 
of  the  National  Museum.  It  was  found  inside  of  a  round  urn  where 
it  served  as  a  cover  for  a  human  skull.  Depth,  2J  inches  j  width,  7 
in  ches. 

No.  61,701.  Shallow  dish  with  flat  bottom  and  flaring  sides.  Painted 
on  outside  simply  in  black  and  red  lines  broken  by  short  vertical  hnes 
extending  around  its  circumference.  On  the  inside  the  design  is  much 
more  elaborate,  being  more  like  that  found  on  some  of  the  larger  bowls. 
This  also  was  found  inside  of  a  round  urn  and  had  been  used  as  a  sknll 
cover.    Depth,  2J  inches^  width,  7 J  inches. 

No.  61,702.  Shallow  dish  with  bottom  more  rounded  aud  sides  more 
flaring  than  the  last.    Painted  inside  and  out  with  very  elaborate  tie- 
fiigns.    Paint  scaled  off  in  many  places.    Found  near  a  shoe-shaped  an.  . 
Depth,  If  inch ;  width,  6 J  inches. 

No.  61,703.  Deep  dish  with  rounded  bottom  and  flaring  sides.  This 
dish  is  ornamented  both  inside  and  out  with  designs  more  intricate  and 
elaborate  than  any  other  that  1  have  seen  from  Ometepe.  The  colors 
are  quite  fresh  and  distinct.  Found  inside  of  found  burial  urn.  Deptb^ 
2  inches ;  width,  5f  inches. 

No.  61,704.  Deep,  narrow-mouthed,  bowl-shaped  vessel  omamenteii 
on  the  outside  with  a  series  of  red  and  black  lines,  and  oblong  longi- 
tudinal panels  inclosing  circular  and  square  figures.  Lower  half  of  oat- 
side  and  entire  inside  not  ornamented.  Found  inside  of  a  shoe-shaped 
burial  urn.    Depth,  4  inches ;  width,  5|  inches. 

No.  61,705.  Deep,  flat-bottomed,  straight-sided  vessel,  painted  red, 
and  ornamented  with  incised  lines  on  the  outside  near  the  rim.  Foiid<1 
outside  of  burial  urn.  Contained  human  bones.  Depth,  3|  inches; 
width,  64  inches. 

No.  61,706.  Two  miniature  shoe-shaped  vessels  joined  together,  facin? 
in  opposite  directions  with  a  handle  on  top  (broken  off).  The  two  ve^- 
fiels  are  joined  together  inside  b}'  a  round  hole.  This  specimen  is  uniqu ' 
in  the  collections  of  the  National  Museum.  Depth,  2^  inches ;  widtli* 
4^  inches. 

No.  61,744.  Under  this  number  come  the  numerous  legs  or  feet  ot 
tripod  vessels  of  clay  encountered  in  all  parts  of  the  excavations.  The) 
almost  always  are  made  to  represent  the  head  of  man  or  some  aui- 
2ual,  are  hollow  inside,  and  often  have  a  little  ball  of  hard  clay  witbin 
which  makes  a  rattling  noise  when  shaken.  They  are  always  painte^l 
in  designs  corresponding  to  those  found  on  the  vessels  to  which  tbey 
belong.  Although  dozens  of  these  legs  were  found  I  did  not  eneoonte^ 
a  single  entire  tripod. 

J^o.  61,745.  Two  vase  ornaments  representing  heads  of  animals 
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executed  and  much  more  elaborate  in  form  than  the  preceding.  Un« 
painted. 

No.  61,743.  Clay  "Sinkers."  An  intelligent  native  told  me  that  he 
considered  that  these  objects  commonly  called  "  sinkers"  were,  In  reality, 
tools  used  for  molding  the  various  clay  vessels  with  which  they  are 
associated. 

No.  61,746.  A  small  round  fragment  of  painted  ware,  perforated  so  as 
to  form  a  ring.    Probably  an  ornament  of  some  sort. 

No.  61,747.  Shell  implement  found  in  burial  urn. 

No.  61,748.  Fish  vertebra  found  in  burial  urn. 

No.  61,749.  Flint  flakes  found  in  burial  urns.  Said  by  the  natives 
to  have  been  used  in  fashioning  the  incised  ornaments  on  pottery. 

No.  61,715.  Clay  disc;  I  can  think  of  no  probable  use  whatever  for 
this  article.  It  is  simply  a  round  hard  bnrnt  disk  4^  inches  wide  by 
about  I  inches  thick  with  rounded  edges. 

No.  61,716.  Arrow-head  found  beside  a  skeleton  which  had  been 
buried  outside  of  burial  urns,  and  stretched  at  full  length  with  face 
up. 

No.  61,717.  Small  portion  of  a  semi-fossilized  human  bone,  probably 
the  ulna.  Found  inside  of  burial  urn,  at  a  depth  of  5  feet  below  surface 
of  ground.    No.  61,693,  was  found  in  the  same  urn. 

A  great  number  of  skulls  and  other  portions  of  human  skeletons 
were  encountered  both  inside  and  without  the  urns.  Those  inside  the 
urns  were  extremely  fragmentary  and  crumbled  at  the  slightest  touch. 
I  brought  the  fragments  of  a  skull  found  at  a  depth  of  five  feet  along 
with  Nos.  61,717  and  61,693. 

I  also  collected  a  large  number  of  bones  from  skeletons  found  outside 
of  urns. 

These  seemed  to  be  in  a  much  better  state  of  preservation,  but  were 
all  jolted  to  pieces  on  the  homeward  voyage. 

Some  of  these  skulls  are  remarkably  thick  with  a  good  facial  angle. 

It  seems  hard  to  account  for  these  two  modes  of  burial  in  the  same 
spot. 

Skeletons  were  often  found  stretched  out  right  by  the  side  of  the 
urns. 

The  fact  that  those  found  outside  of  urns  were  in  a  much  better  state 
of  preservation  than  those  inside  would  seem  to  preclude  the  idea  of 
the  two  modes  being  contemporaneous;  the  urns  being  an  excellent 
protection  for  the  latter.  The  indications  are  that  a  considerable  lapse 
of  time  must  have  intervened  between  the  two  modes  of  burial,  and 
that  the  urn  burial  is  the  older  method,  and*  that  the  full-length  inter- 
ment was  practiced  by  a  subsequent  race.  This  subsequent  race  must 
have  exposed  the  urns  in  digging  their  graven,  and  the  question  arises. 
Why  were  the  urns  left  undisturbed ! 

Dr.  Bransford  has  suggested  to  me  the  most  plausible  answer  to  this 
question  which  is  substantially  as  follows:  '^All  mankind,  both  savage 
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and  civilized,  have  a  peculiar  reverence  for  the  graves  of  the  dead,  and, 
among  many  uncivilized  races,  this  reverence  has  taken  the  form  of  a 
deep-rooted  superstition  which  forbids  the  molestation  of  any  grave. 
This  was  probably  the  feeling  which  induced  the  ^^ubsequent  race, 
spoken  of  above,  to  leave  unmolested  the  urns  containing  the  remains 
of  human  beings.'^ 

Grave  No.  2.— This  place  of  burial  was  found  at  a  spot  only  200  or 
300  yards  northwest  of  Grave  No.  1. 

The  character  of  the  ground  is  much  the  same  here  as  at  No.  1,  but 
the  urns  were  found  much  nearer  the  surface,  the  tops  of  the  vessels 
generally  coming  within  a  foot  of  the  surface  of  the  ground. 

Most  of  the  large  urns  were  broken  by  roots  of  trees  which  had  pene- 
trated them  in  all  directions,  but  they  seem  to  be  of  the  same  style  as 
those  found  in  No.  1,  with  perhaps  a  little  more  attempt  at  ornamentation. 

No.  61,737.  A  large,  ornamented,  shoe-shaped  urn,  much  like  Na 
22,343  of  Dr.  Bransford's  collection  in  size,  shape,  and  ornamentation. 

No.  61,738.  A  very  large  round  urn  which  I  succeeded  in  getting  ont 
of  the  ground  intact,  but  it  was  badly  smashed  on  the  voyage. 

No.  61,739.  Medium-sized  shoe  urn,  also  badly  broken.  There  was 
one  vessel,  badly  broken  by  roots  of  trees,  that  had  an  ornamentation 
which  I  have  not  seen  elsewhere  among  specimens  brought  from  Ome- 
tepe.  The  vessel  was  about  size  and  shape  of  Dr.  Bransford's  Na  22,320, 
but  was  rather  more  regularly  formed.  The  ornamentation  consisted 
in  a  regular,  five-pointed  star  formed  of  raised  lines.  One  of  the  points 
was  missing. 

The  smaller  articles  of  pottery  from  Grave  No.  2  differ  from  those 
found  at  No.  1  in  several  important  particulars.  They  have,  in  general, 
an  appearance  of  greater  age,  and  are  more  often  ornamented  with 
raised  figures  or  designs.  The  painting  is  less  elaborate  and  the  paint 
much  less  fresh  and  distinct. 

No.  61,718.  Deep  bowl,  painted  on  the  outside  in  a  rather  elaborate 
pattern.  The  design  in  color  differs  from  that  of  similarly  shaped  ves- 
sels from  Grave  No.  1  in  having  the  color  laid  on  in  bolder  and  more 
massive  bands  and  patches.  Shows  slight  traces  of  having  been  over 
the  fire.  Perhaps  it  was  a  vessel  used  in  cooking.  Depth,  3^  inches; 
width,  6 J  inches. 

No.  61,719.  Shallow  bowl  painted  outside  in  a  crude  pattern,  and  in- 
side in  an  elaborate  one.  Found  in  burial  urn.  Depth,  1^  inches; 
width,  4  inches. 

No.  61,720.  Large  bowl  with  raised  figures  of  human  face  on  each  side, 
the  nose  and  mouth  being  inuch  more  prominent  than  in  similar  vessels 
from  Grave  No.  1.  This  bowl  shows  decided  evidence  of  being  subjected 
to  action  of  heat,  being  scorched  and  blackened,  and'  having  a  large 
proportion  of  the  paint  worn  or  scaled  off.  Painted  in  elaborate  de* 
signs  both  inside  and  out.  Found  outside  of  burial  urn.  Depth,  i 
inches ;  width,  9^  inches. 
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2fo.  61,721.  l^arrowmonthed  pot  or  vessel,  of  pccaliar  shtfpe.  This 
pecnliarity  consists  in  a  deep,  broad  groove  extending  from  rim  to  bot- 
tom on  one  side.  This  may  be  a  suggestion  of  the  double  shoe-shaped 
vessel.  No.  61,706.    Depth,  3^  inches;  width,  4^  inches. 

No.  61,722.  Wide-mouthed  bowl  with  an  ornament  consisting  of  a 
projecting  turtle's  head,  well  executed,  on  each  side.  It  is  ornamented 
also  by  broad  raised  bands,  a  flaring  rim,  a  ring  or  pedestal  for  a  stand, 
and  three  rings  of  incised  dots,  two  of  which  rings  extend  entirely  around 
the  vessel,  while  the  third  is  interrupted  only  by  the  turtle's  heads.  Col- 
ors red  and  perhaps  originally  black.  Found  outside  of  burial  urns. 
Depth,  2^  inches ;  width,  5^  inches. 

No.  61,723.  Bowl  with  flat  bottom  and  slightly  concave  sides,  and  in- 
cised pattern  running  entirely  around  on  the  outside  near  the  rim.  Col- 
ored like  preceding.  Found  outside  of  urns.  Depth,  2J  inches ;  width, 
5J  inches. 

No.  61,724.  Hemispherical  bowl  with  circular  standard.  Unorna- 
mented.    Found  outside  of  urn  s.    Depth,  4^  inches ;  width,  8  inches. 

No.  61,725.  Small,  shoe-shaped  vessel  with  raised  ornament  repre- 
senting the  face  of  some  animal  (tiger  t).  Black,  polished.  Found  in 
urn.  Depth,  4}  inches ;  width,  4^  inches ;  length,  5  inches  ]  width  of 
mouth,  2^  inches. 

No.  61,726.  Small,  wide-mouthed  shoe-shaped  vessel.  ITnomamented 
and  unglazed.  Found  outside  of  urn.  Depth,  5  inches;  width,  4J 
inches;  length,  7^  inches;  width  of  mouth,  4  inches. 

No.  61,727.  Small,  shoe-shaped  urn,  similar  to  last  with  the  exception 
of  a  raised  handle  at  small  end.  Front  part  missing.  Found  outside 
of  urn.  Depth,  5  inches ;  width,  4f  inches;  length,  (t)  inches ;  width 
of  mouth,  3^  inches. 

No.  61,728.  In  forpi  this  vessel  seems  to  be  intermediate  between  the 
shoe-shaped  and  round  styles.  There  is  a  slight  vertical  depression  on 
the  smaller  end,  and  also  two  crescent-shaped  ridges  in  imitation  of  the 
rope  or  chain  ornaments  found  on  the  large,  shoe-shaped  urns.  The 
material  is  either  very  old  or  poorly  burnt,  it  being  very  "  rotten." 
Depth,  5  inches ;  width,  6  inches ;  length,  7  inches ;  width  of  month,  (t) 
inches. 

No.  61,733.  Diminutive,  shoe-shaped  urn,  with  raised  ornaments  at 
each  end.  Found  in  urn.  Depth,  2^  inches;  width,  1$  inch;  length, 
2^  inches ;  width  of  mouth,  }  inch. 

No.  61,730.  Similar  to  last.  Unomamented.  Found  in  urn.  Depth, 
2i  inches;  width,  2  inches;  length  2$  inches;  width  of  mouth,  l^inch. 

No.  61,729.  Narrow-mouthed  round  vessel,  with  a  series  of  vertical 
depressions  and  corresponding  elevations  running  around  the  upper 
part.  There  is  also  a  raised  ornament,  probably  a  head,  on  each  side 
near  the  top.  These  ornaments  are  connected  by  a  "rope  ornament" 
extending  entirely  around  the  vessel.    The  combination  of  form  and 


^ 


918         PAPERS  RELATING  TO  ANTHROPOLOGY. 

ornamentation  is  different  firom  that  seen  in  any  other  specimen  firom 
Nicaragua.    Depth,  6|  inches ;  width,  8  inches. 

No.  61,731.  Miniature  of  round  urn,  unomamented  and  unpainted. 
Found  inside  of  round  urn.    Depth,  1^  inches ;  width,  If  inches. 

No.  61,732.  Same  as  last 

No.  61,734,  61,735.  Ornaments  from  a  large,  curiously  shaped  dish 
which  served  as  a  cover  for  No.  61,738,  but  had  been  broken  to  piecos 
by  roots.  These  ornaments  were  intended  to  represent  the  head  of  some 
animal,  and  show  considerable  care  in  design  and  execution. 

No.  61,736.  Beak  of  parrot  in  clay. 

Many  legs  of  tripod  dishes  were  found,  bearing  a  general  resemblance  • 
to  those  of  Grave  No.  1.    Very  few  bones  were  found,  and  those  were 
even  more  fragmentary  than  in  Grave  No.  1. 

No.  61,740  is  a  rude  carving  of  a  face  in  stone,  found  inside  of  boiial 
urn. 


ON  THE  OOMPAEATIVB  PHONOLOGY  OP  FOUR  8IOUAN 

LANGUAGES.* 


Bt  Rev.  J.  Owen  Dobset, 
of  the  Bureau  of  Ethnology, 


The  term  ^^Siouan"  has  been  applied  to  that  family  of  Indians  which 
has  been  known  heretofore  as  the  "Dakotan  Family.'^ 

It  is  unfortunate  that  we  are  obliged  to  use  this  adjective,  which  is 
derived  flrom  *' Sioux,"  as  the  latter  is  not  a  genuine  Indian  word.  Ac- 
cording to  Dr.  J.  H.  Trumbull,  "  Sioux  is  the  termination  of  the  French 
plural  of  the  Ottawa  Kadowessij  by  which  a  Dakota  was  designated. 
The  Ottawa  plural  is  Nadowesmcag  (or  -aA;);  the  French  made  it  Nadih 
toessiouXt  and  the  couriers  de  hois  reduced  it  to  Sioux,^^  ^'Dakotan'' 
should  have  been  the  appellative,  as  the  Sioux  call  themselves  ''  Da- 
kota'^ and  "Lakota.''  But,  in  honor  of  Albert  Gallatin,  who  was  the 
first  to  classify  the  Indians  of  this  family  as  ^he  <<  Sioux,"  the  Bureau 
of  Ethnology  of  the  Smithsonian  Institution  has  adopted  the  new  term, 
<'  Siouan,"  as  the  name  of  this  family. 

The  writer  is  responsible  for  "l//6-gi-ha"  as  the  name  of  the  second 
group  appearing  in  the  following  list,  and  for  "x^i-w6-re,"  the  name  of 
the  third  group,  (^egiha  means,  '<  Belonging  to  the  people  of  this  land,'' 
or,  "Those  dwelling  here,"  i.  e.,  the  aborigines  or  home  people.  When 
an  Omaha  was  challenged  in  the  dark,  if  on  his  own  territory,  he  usually 
replied,  "  I  am  a  <}/egiha."  So  might  a  Ponka  reply,  under  similar  cir- 
cumstances, when  at  home.  A  Kansas  would  say,  '<  I  am  a  Ye-gd-ha,'^ 
of  which  the  Osage  equiva^nt  is,  "I  am  a  (//e-}[&-ha."  These  answer  to 
the  Oto  "  x^i-w^-re"  and  the  Iowa  "  jfl^-y^i-'^^Te^P  "  To  speak  the  home 
dialect"  is  called  "(pegiha  ie"  by  the  Ponkas  and  Omahas,  "  Yegaha  ie'^ 
by  the  Kansas,  '*x^^^®^^  itc'e"  by  the  Otos,  and  "x^^V^^'^®  itc^e"  by 
the  lowas.  When  an  Indian  was  challenged  in  the  dark,  if  away  from 
home,  he  must  give  his  tribal  name,  saying,  "I  am  an  Omaha,"  "I  am 
a  Ponka,"  etc. 

LANGUAGES  OP  THE  SIOUAN  FAMILY. 

1.  Dakota,  in  four  dialects:  Santee,  Yankton,  Teton,  and  Assimboin* 

2.  ^egiha,  in  four  dialects:  Ponka  (spoken  by  Ponkas  and  Omahas)^ 
Kansas,  Osage,  and  Kwapa. 

*  Bead  before  Am.  Assoc.  A.  S.,  Section  '^  H,"  at  Montreal,  Angnst,  1882, 
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^.  j^oiwere,  in  two  (t)  ditilects:  apoken  by  the  lowas,  Otos,  and  MiB- 
soiiris. 

4.  Hotcafigara  or  Winnebago. 

5.  Mandan,  in  two  dialects. 

6.  Hidatsa,  in  two  dialects:  Hidatsa  and  Absaroka. 

7.  Ye-8a°,  or  Tutelo. 

The  three  surviving  Tutelos  are  with  the  Six  Nations,  in  Canada,  and 
'  the  Hon.  Horatio  Hale  has  been  making  special  investigations  concera- 
^ing  their  history  and  language. 

"The  writer  has  obtained  about  20,000  words  of  the  Ponka  dialect, 
^4,900  Kansas  words,  3,500  Osage  words,  about  9,000  of  the  joiwere,  and 
over  1,100  of  the  HotcaSgara.  He  gained  over  1,000  Kwapa  words,  but 
he  is  unwilling  to  publish  any  of  this  material  at  present. 

Table  I.— The  Siouan  Alphabet. 

This  alphabet  includes  all  the  sounds  which  the  writer  has  fooni 
among  the  tribes  speaking  the  four  languages,  Dakota,  <}/egiha,  j^aiwere, 
and  Hotcangara.  It  is  substantially  that  adopted  by  the  Bureau  of 
Ethnology  in  1880,  and  used  by  the  writer  in  his  monograph,  "The  ^ 
giha  Language,"  to  be  published  as  "Contributions  to  North  American 
Ethnology,  Yol.  VI." 


a 

&B  in  father. 

Q 

a  sound  between  u  and  o. 

& 

nearly  as  in  whaty  or  as  o^n  not. 

'5 

an  initially  exploded  q. 

a" 

a  nasalized  a. 

U 

as  the  Germ,  umlaut,  in  kUesen. 

ftu 

a  nasalized  &. 

N.  B. — It  has  a  short  sonnd  in 

'a 

an  initially  exploded  a. 

some  Osage  words. 

% 

its  short  Boun<|. 

tt» 

a  nasalized  U. 

'a" 

a  nasalized  'a. 

•• 

a 

as  in  hat. 

ai 

as  in  aisle. 

e 

as  in  they. 

el 

as  i  in  tee,  nice.* 

6 

as  in  get. 

an 

as  oto  in  cow;  Germ,  ffaue. 

'e 

an  initially  exploded  e. 

yn 

as  u  in  tune;  etc  in  new. 

'6 

its  short  sound. 

ui 

as  in  Germ.)  pfui  /• 

i 

as  in  machine. 

I 

as  in  t^ 

Prolonged  vowels:  a+,  a%  e^-,  i+,  i"+,  ot, 

i^ 

a  nasalized  i. 

0»+,  U+,  un+. 

t^ 

a  nasalized  I. 

b 

as  in  he. 

4 

an  initially  exploded  i. 

c 

as  eh  in  she. 

qn 

a  nasalized  4. 

0 

a  medial  ah,  between  eh  and  ek. 

o 

as  in  no. 

5 

as  ih  in  thin. 

on 

a  nasalized  o. 

5 

a  medial  th,  between  th  and  dk. 

'o 

an  initially  exploded  o. 

d 

as  in  do. 

<Qn 

a  nasalized  'o. 

* 

as  th  in  the. 

U 

as  in  rule. 

g 

as  in  go. 

tt 

as  00  in  foot. 

h 

as  in  he. 

U" 

a  nasalized  u. 

J 

as  z  in  azure. 

tta 

a  nasalized  li. 

k 

as  in  kick. 

'u 

an  initially  exploded  a. 

^ 

a  medial  k,  between  k  and  g. 

'a« 

a  nasalized  'a. 

k' 

an  explosive  k. 

*Barel: 

^a«ed. 

• 
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m       as  in  me.  %  a  medial  t,  between  t  and  d. 

m       a  medial  m  (m,  w,  b),  sometimes     t'  an  explosive  t. 

synthetic  (f).  w  as  in  ire. 

n        as  in  no.  i^  a  sonnd  between  b  and  w. 

hn     a  pure  nasal,  the  h  being  expelled     x  as  gh,  the  sonant  of  q  (kh). 

through  the  nostrils.  y  as  in  you, 

fi        as  ii<7  in  sing,  singer,  z  as  z  and  s  in  zones, 

p        as.inj»ip/.  dj  as  j  in  judge. 

d        a  medial  p,  between  p  and  b.  tc  as  ch  in  church. 

p'       an  explosive  p.  !^o  a  medial  tc,  between  tc  and  dj, 

q        Akhf  as  in  Germ,  aeh,  tc'  an  explosive  tc. 

r         as  In  row.  ts  as  in  its, 

8        as  in  see,  %9  a  medial  ts,  between  ts  and  dz.* 

s        a  medial  e,  between  s  and  z.  ny  as  fi  in  canon, 

t        as  in  two.  hw  as  wh  in  when,  what. 

Almost  any  consonant  can  be  prolonged  by  adding  the  plus  sign  (-}-). 

« 

The  consonants  may  be  arranged  as  in  the  following  table: 

Table  II.— Classification  of  Consonants. 

A. — 2d^DTB8. 


Labials. 
Dentals. 
Palatals 


Sonants. 


b 
d 


Sonant- 
snrds. 


d 

% 

31 


Sards. 


P 

t 

k 


Explo- 
atves. 


k' 


Naaala. 


m 
n 

n 


m 


ny 


l,r 

y 


B.— ^piBjkirrs. 

h 

hn 

T)*ntal*T  T - 

X 

6 

9 

q 

C— SlBIULirEB. 

Mntea 

8 
0 

8 
0 

to 
ts 

• 

spirants 

Compoands 

to^ 
to' 

In  the  Dakota  books  which  have  been  published  up  to  date,  no  dis- 
tinctions have  been  made  between  long  and  short  vowels.  The  writer 
cannot  say  that  such  distinctions  do  exist  in  Dakota,  but  he  knows  that 
they  are  essential  in  (//egiha,  jroiwere,  and  Hotcangara. 

In  Ponka  ^'o"  and  its  compounds  are  always  wanting,  but  that  dialect 
ha43  the  diphthongs,  which  have  not  been  found  in  Dakota.  The  Dakota 
never  use  the  following:  ^,  r,  9,  and  the  sonan^surds  (according  to  Mr. 
Biggs).  The  xoiwere  does  not  use  b,  g,  j,  1,  s,  and  z.  In  the  Osage,  the 
only  sonants  are  ^  and  x,  the  sonant-surds  taking  the  places  of  their 
corresponding  sonants.  The  vowels,  g,  U,  and  u°,  are  peculiar  to  the 
Kansas,  Osage,  and  Kwapa.    Inverted  m  and  w  are  used  by  the  Kansas. 

*  No  ''dz''  has  been  found,  so  far,  by  the  writer  in  any  of  these  languages. 
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The  initially  modified  or  exploded  (f)  vowels  are  indispensable.  Im- 
portaat  distinctious  are  made  by  means  of  tbem.  Thus,  in  Ponka,  we 
find  e,  tkat  {aforesaid);  but  'e,  to  dig;  i,  to  fce  coming  hither  for  thefir$l 
time;  bat  'i,  to  give;  i",  to  wear,  as  a  robe;  bnt  'i",  to  carry  on  the  ba(^; 
gaaxe,  to  uncover  an  object  by  bloudng  off  a  robe,  etc.  (said  of  the  wind); 
but  ga'axe,  to  strike  and  glance  off,  to  maJce  the  sound  heard  when  metal 
or  a  hoTte  is  hit.  Bev.  A.  L.  Biggs  admits  that  these  explosive  vow&ls 
are  found  in  Dakota;  bat  his  father,  the  late  Dr.  S.  B.  Biggs,  gave  tbem 
as  simiile  vowels  in  his  dictionary  and  grammar,  describing  the  initial 
modification  of  the  vowel  as  "a  hiatus."  A  few  of  tbe  words  contain- 
'  ing  these  mmlified  vowels  may  be  seen  by  turning  to  Table  III,  Nos. 
170  to  180. 

Sonant-surds. — These  sounds  have  been  found  by  ibe  writer  iu  <|)egiba, 
j^aiwere,  and  Hotcangara,  as  well  as  in  some  of  tbe  languages  of  the 
Indians  now  on  the  Siletz  reservation,  Oregon.  Dr.  S.  B.  Biggs  was 
inclined  to  the  view  that  such  sounds  are  possible,  but  bis  son,  Eev.  A. 
L.  Biggs,  holds  the  contrary  opinion.  The  writer  uses  the  term,  "so- 
nant-surd" tentatively.  He  is  ready  to  accept  any  other  term  which 
may  be  suggested  by  echo]art<,  if  it  be  sufficiently  descriptive  of  tbe 
nature  of  this  class  of  sounds.  By  "sonant-surd"  is  meant  a  sound 
between  a  sonant  and  its  corresponding  surd.  A  few  Ponba  examples 
are  given,  showing  the  difference  between  three  sonant-surds  and  the 
corresponding  sonants,  surds,  and  explosives. 

P-mutes. — ba  (sonant),  a  verbal  modal  prefix;  da  (sonant-sard),  head, 
nose;  p'5  (surd),  fci((er;  bi,  verbal  prefix;  di,  liver;  pi,  good;  p'i'ie, 
puckered,  corrugated.  Kmutes. — ga,  verbal  modal  prefix;  igaxa,  a  erow; 
kage,  third  son,  male  friend;  k'axe,  verbal  root.  T-mutes, — de,  tcAtte, 
during;  qe,  buffalo;  te,  a  future  sign;  t'e,  dead;  di,  adverbial  termiiia] 
particle;  ^\,lodge;  ti,  to  have  come  hither  for  the  first  time;  t'i''xe,  verbal 
root,  drawn  up,  as  the  month  of  a  bag. 

The  Dakota  "  bn"  is  heard  in  such  words  as  hnaka  and  hi-hnaku.  It 
differs  from  the  ^egiba  "hn."  The  "b"  in  the  former  is  expelled  from 
the  month,  bnt  in  the  latter  it  comes  through  the  nostrils,  with  a  very 
slight  effort,  often  escaping  the  notice  of  a  white  man.  It  is  generally 
osed  in  the  2d.  sing,  of  verbs  in  ^  (ya)  and  fi  (yii). 


BDglkh. 

PODk.. 

Kuu*. 

luun,  ODIITB  (<ir  UWB) 

Except  In  contractions,  all  syllables  end  in  a  vowel,  pare  o: 
In  Dakota  there  are  a  few  words  that  seem  exceptions  to  this  rale,  (^ 
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which  Dr.  Biggs  said,  '<  These  may  possibly  be  forms  of  contraction^ 
bat  we  have  not  now  the  means  of  showing  the  fact." 

Almost  any  sound  can  be  prolonged  in  (pegiha  and  ^oiwere,  if  it  be 
alone,  or  stand  at  the  end  of  a  syllable.  Prolongation  occurs  in  many 
interjections,  and  is  often  used  for  emphasis.  U.  g,  ha^ega'^tce,  the 
morning;  ha^ega^^tc^qtci,  very  early  in  the  morning;  ha"+ega°tceqtci,^ 
ffe — ry  early  in  the  morning!    Weahide, /ar;  we+ahide,/a — r  ! 

Bound-shifting, — As  fiax  back  as  1872,  the  writer  began  to  notice  many 
examples  of  sound-shifting,  while  comparing  the  Dakota  with  the  Ponka. 
After  a  study  of  the  xoiwere  and  Hotcafigara,  begun  at  the  Omaha  and 
Winnebago  reservations,  Nebraska,  in  1878,  he  began  the  formulation 
of  the  principles  discovered.  One  of  the  most  important  ones  is  that 
of  triliteral  syllables.  A  triliteral  monosyllable  in  j^oiwere  (and  often 
the  corresponding  ones  in  Dakota  and  <}/egiha)  is  changed  into  a  quad- 
riliteral  dissyllable  in  Hotcaiigara,  when  the  first  letter  of  the  mono- 
syllable is  a  mute,  a  palatal  spirant,  or  a  spirant  sibilant ;  and  the  sec- 
ond consonant  is  a  labial  or  dental  mute,  or  a  dental  spirant.  The  first 
consonant  of  the  Hotcangara  dissyllable  is  always  a  surd,  the  second  is, 
as  in  the  corresponding  xoiwere  word,  a  labial  or  dental  mute,  or  else  a 
dental  spirant ;  and  each  consonant  (in  Hotcangara)  must  be  followed 
by  the  same  vowel  sound.  In  no  case,  as  far  as  examples  have  been 
gained,  can  any  mute  stand  next  to  one  of  the  same  order;  e,  ^.,  a  labial 
cannot  precede  a  labial. 

It  is  probable  that  the  Dakota  biliteral  monosyllables  ^'da''  and  *<du'^ 
were  originally  triliteral  syllables,  an  initial  ^^c''  having  been  dropped* 
That  is,  Nos.  32,  33,  34,  36,  and  37  of  the  Dakota  column  in  Table  III 
were  originally  cda,  cda-tka°,  cda,  c^n,  and  cduxo,  respectively.  This 
seems  very  probable  when  we  find  do  (Telon  for  cdo),  in  No.  35,  equiv- 
alent to  the  <}/egiha  onu,  and  cda  (No.  31)  equivalent  to  the  (//Cgiha  ona. 
In  No.  58  there  seems  to  have  been  a  transposition  of  syllables,  final  -ha 
being  equivalent  to  <}/egiha  initial  a,  and  initial  du  to  ^egiha  final  oni^. 
So,  Dakota  mdu,  equivalent  to  <}/egiha  bf  i,  and  mdu-ha  to  <}/egiha  a-bf  i'^f 
Pakota  yu  to  (//Cgiha  ^i,  and  yu-ha  to  (//Cgiha  a-^i^ 

In  comparing  the  Ponka  with  itself,  or  with  the  Dakota,  we  find  in- 
stances of  permutations  of  sound,  as  follows:  c  and  q,  x  and  z,  ^  and  n. 
The  words  in  which  these  occur  are  not  always  synonyms,  but  when  we 
find  a  word  in  which  ^^c,"  for  example,  is  used,  we  may  infer  that  the 
language  contains  another  word,  differing  irom  it  only  in  the  substitu- 
tion of  f*q''  for  "c.''  Or,  one  language  uses  "c"  where  the  other  em- 
ploys **  q." 

The  meanings  of  the  words  and  syllables  in  the  following  table  wiU 
be  found  at  the  end  of  this  article. 
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He. 

— 

«.ll»» 

-- 

HoKUp. 

PoDkB. 

Khum. 

0«gB. 

ft.'Su. 

^k. 

b!wd>>.bebed» 

blk- 

blufak  bUk'» 
bluK 

is." 

pnKke 

pnn 

&" 

SSS" 

pina 

bU» 

ble 

bla 

bicdf 

blek'a 

bje-bll' 

r 

9 

mdAbU 

bilu 
pie 

iittt- 

pl?l^. 

mdeu 

pro 
pro-ie 

K°tci-.  hUn. 

Kr 

bM'-u 

!»• 

onlia 
KM- 

ir 

wg+lck. 
mgfl 

cp»- 

is.- 

bin 

bla-ge 

ft,. 

o-mdo-to" 

]»*• 

SO 

■DdB 

S5i. 

flte 

j;^n» 

P-^ 

J3 

blv,  bio- 
bH'-ie 

bia>-iB 
bDa-U> 

r 

l«be 

ffi- 

widftoka 

waie 

myeU 

Iff 

iA«. 

!9 

wtktoe-mn. 

a- 

da.tk>> 

hdep. 

bdi 

«: 

ct*. 

c4a-U> 

ctm 

oto.,  ovl.  eta., 
otyn.  o»tt-, 

otfiiii 

5S.. 

■We 

U.nyl 

ro-pri- 

orlxo 

U-bI 

S2 

W 

30 

40 

« 
« 

cin-t«kk>W 
win.- 

iv: 
&~ 

■lAldl 

kl-ri 
eie^ktaidk'" 

y»p* 

qr»> 

& 

n-tmi-ke 

M 

ol-pi 
^.  bnfl- 

qM" 

•-kt-m 
c*-w»- 

Eft 

qln-ge 

-qi-u 

bCMlt-wi 

qt-U.q»-M 

& 

& 

l-lci-w»|»ff 

iSii' 

^ 

"^ 

Dan* 
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Dhe  following  are  some  of  the  vowel  changes  which  have  been  ob- 
ved.    The  references  are  to  the  examples  which  precede  or  follow. 


• 

Dakota. 

fegUia. 

Xoiwere. 

• 
Botoafigank 

Ponka. 

Xanaaa. 

Oaage. 

(SeeNoa.1-8.) 

(SeeNa64.) 
a 
(SeeNoa.O.(Sl.) 

(See  Noa.  18,  26,  41.) 

(See  Noa.  49,120-aTailatlon.) 

(SeeNa48.) 

(See  Noa.  16^  17.) 

(See  No.  58.) 

(See  Nob.  10. 20, 22.) 

1             X 

1l.n 

1 
ft 

a 
i 

6 
6 
i 

e 

1l.1l>n 

i 

ft 

a 
1 

6 

6 

i 

1    . 

0 

i 

n 

a 

^1 

e 
1 
i 

0 

1 

Jther  consonant  changes  follow,  bat  the  list  is  not  exhaustive.    The 
erences  are  to  the  examples  which  precede  and  follow. 


Dakota. 


ba- 

bo-(l) 

bo- (2) 

wa 

wa*-Ul»qpe 

waMu 

wa»3l 

tuwe 
wi«tca 

wl 

wi-,  i.. 

maka,  mafika 

maka 

mani 

ma-qpi-ya 


9eglha. 


mi-ye 

pa. 

pa   (see 

eta) 
bo-pa» 


naaxi, 


Ponka. 


epa 

tcopa 

toap'a 

ao*pa 

oo*pa 

sdipa 

hde-pa  (see  No. 

capa 


depa 

aapa 

toapa 

pe-  (aee  Na  18.) 

•pi 

pozi^ 
poxe 


ma- 

ma- 

bi- 

ma 

maF 

ma>vJi 

wi»  mr  wi'aqtci 

^be 
ml-^a 

mi* 

we- 

mafiga 

maflge 

ma^i* 

ma-qpi 

wl 
ba- 
da  (aee  nacki) 

be  (aee  No.  145) 
ahe 
ehe 
Jube 
jabe 
a'a>be 
n'ftBbe 
enibe 
42). 

cabe,      ^Mrk; 
9Dabe,to«lMl 

'abe 
eabii 
Jabe 
be-,  b4e- 
•i 

bixap 
da 


b&- 

bB- 

bii- 

ba 

ma* 

ma^Jii 

mi*  or  mi*qtcl 

bye 
mi-k'a 

mi*,  mi"ii"ba 

raye- 

mafiga 

miUige  ' 

ma*yi* 

ma-qpii 

ml 
ba- 
myeqll*,  bye- 

qli* 
pye 
apye 

epye,  epce 
japye 
Japye 
ak'nhe 
uk'ube 
Btyii-be 

oabe,  dorl; 


k'abe 

aaMS 

Jabe 

oye- 

be 

bizi^ 

P» 


Oeage. 


dip 
da- 
dii- 
da 

ma* 

ma^-otl 

mi*  or  mi*qtai 

de 

mi-k 'ft  or  mi*> 

ka 
mi*,  mi*-ii*-da 
we- 
mafi3[a 
mafiae 

ma*4i*  ma*yl* 
ma-qpU 

wl-e 
da- 

ve^iiqfi 

I>oe 

apoe 

epoe 

oopce 

oapce 

ara*be 

ak'ii*be 


oade,  dark 


k'ade,  ^ede 

aadfi 

oade 


ar 


xoiwere. 


d&- 
do- 

wi- 
da 

ma* 

ma*-yn 

iya*  or  iyafike 

wayere 
mi*-ke  or  mi- 
ke 
di 
wi- 


mafie 
ma-nyi 
ma-xn      (I.), 
maxae  (Ot.) 
mi-re,  mi*'-re 
wa- 
na*9a 


ihe 

niyawe 

yawe 

at'a*we 

ot'aPwe 

&ri-we 

oewe,  darki 
ioewara, 
toiUd 

q'awe 

9ewe 

rawe 

pre- 

-wi,  of  2d  and 
latpL 

wixa^ 


HotoafiganL 


ma*- 
do- 


wa-ra 
ma*-na 
ma'-'woju-ra 
hi  Ja*  or  hiifldl- 
kida 


wa-ke 

-wi-da 

hi-  (aee  No.  48) 

ka*-cke-da 

mafige-ra 

mani-na 

maxi-da 

ne 

war 

naaa-ia 


ihe-na 


e|9a-t*ti^ 


o8p,  etc.,  dark 


afip,  eto. 
daba-ra 


•wl,  of  2d  and 
latpl. 


pA-ra 


I 
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Table  III.— Sound  Shiftino. 


Ha 


1 

2 
3 

4 
5 

6 

7 
8 
9 
10 
11 
12 
13 

14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
33 
Z4 
35 
36 


37 
38 
30 
40 
41 
42 


45 

46 
47 
48 
49 
50 
51 
52 
53 
M 
55 
66 
57 
58 
50 
60 
61 
62 
63 
64 
«5 

^ 
4» 


Dakota. 


mda,  bla 
mda-,  bla- 


mdaya,  blaya 
mdaaka,  blaaka 

rodaza 

mdi^A 


^egiha. 


Ponka. 


mda,  bla 


pe-mni 
mdexa 


o-iDdo>to* 


mda 
mda* 


kpnkpa 
nma 


wiktoe-mna 

mni 

pe-moi  (see  No. 

ya-mnl 

yU'inni 

cda 

da. 

da-tkaP 

da 

icloya 

da> 


doxo 

hda- 

hdatka* 

bda 

hde 

hdepa 


43  ahde 

44  hdecka 


hda- 

wamda-ckada" 

wamda-da^ 

ihdi 

hdi 

hna 

abnaka 

octehda 


kpa- 
oa-kpe 
yapa- 
•na,  -nana 
da-ha 


qpa 

hoqpa 

qdo-Ka 

qte,  ote 

qtoa 

Me-toa 

ha^ka 


nakpa 


bta 

bfa. 

bfaoka 

b^a^a 

bfaaka 

b^az^ 

bt^je 

bfaxe 

b^ 

bfe 

bfeda'.bebeda^ 

bfe^ia 

be-bei",    b4e- 

bfi- 
b^xe 


bfa 

b^a-fra 

b^ab^aga 

b^i 

b^i- 

btye 

b^ip'fi 

bta" 

bta*>xe 

bfaa-ze 

^^ 

13). 

fa-bfi* 
fi-b^i* 
ooa 

oaa.,  hna. 
ona-ta* 
one,  hne 
ionan 
oni-,  nni« 


onixa 
gfata* 

g^ebe 


gfi- 

wagflcka 

wagfi 

wegfi 

g^l 

gfft- 

ag^a» 

gfa"  , 
gf^ 
gi4la- 

ca4le 
cpa- 

ona*.  hna* 
a-oni* 
qfap 

qp» 

haqpe 

qta 

qta 

qtl«  qtoi 

•me 

mede 


bla 

bla- 

blacka 

blaya 

blaska,  blak'a 

blazd 


blaxe 

ble 

ble 

bleda^ 

blek'a 

bye-bll" 


niia 


bla 
bla-ga 


bin 

blii. 

bltUe 


bla*.  blil* 

bltt*-xe 

blft«-se 

le-bla* 

-bli* 

ya-bli« 

yil.bli* 

eta 

hna- 

hna-ta* 

bne 

icttUlga 

hnii- 


hn&xa 

la. 

lata* 

le 

le 

lebe 


alfi 

l^e 

Itt. 

walficka 

walfi 

niyeli 

li 

lafige 

ala* 

m«,  Ia« 

la"ye 

gl.pa- 

oa-pd 

opa. 


a-bni* 

qla" 

qpa 

naqpe 

qlu-ge 


qtci 

sty 

sty 

nana 


""t^. 


Osage. 


dfa- 

dfacka 
d^a^ 

pfaska,  dfak'a 

d^ase 


dfaxe 
d^ 


dfek'a 
d^pfi* 


dfa 
dta-i[a 


dtd.,dta-,dti- 


d^o 


Xoiwere. 


pra 

ba-ta- 

pracke 

prara 

pra9ke 

pra5e 


ha-tce 
pre 


preke 
pre-pri« 


pre^e 

pro 

pro-i[e 

proproi[e 

pro 

na-tci.f  ha-tO' 


HotcaSgKSt 


p4-ra 

*a- 

piracke 

pArara 

p4ias 


)6-iia 
p^re 
p4re- 
p6re-niAke 


p^rese 
poro 


iM^-dfa* 
•dfi* 

fil-dfi* 

eta 

eta- 

cta-ta^ 

ctae 

icULfi3|a 

Ota-,  c^i,  ctd', 

otyn,  ctsii', 

tic. 
ottkxa 

i[^ta" 
3lfe 

Utede 


a^j^ 
^Ifeoe 

3(t{k',  etc. 
wa^i^Uoka 
wai[ti 
wenfl 

i[tafi3|e 

aiita" 

jlftl. 

ilfa^e 


ca-p4$ 

cpa- 

hna*.  hnii* 

a-bni* 

q^> 

qpa 

naqpe 

qfa'i[e 


qtsi 

.stse-i[e 

stsO'^ae 


na^ta 


pmp*6 
pra* 


i[repra» 
-pri" 

ti-nyi 

ru-pri" 

ora 

ora- 

ora-ta* 

ore 

o-oro 

oni',  ori*,  oro- 


orixo 

i[ra- 

i|rata* 

3ire 

lire 

ijrewe 


ai|Te 

i|reoe 

Sim-,  sfri-,  ^fro- 


waipi 


wii[rl 
3iri 

sirafie 
a^rafie 


11  wa* 

ca-3iwe 

owa* 

•ona 

a-oni 

qra" 

qwa 

hoqwe 

qro-iie 

qta 

Qtci 

>Ore>i[e 

dre-^oe 

a-twi>ke 

na-twa 


p6rop6ro 
pdm 


p4>na 


k6ivp4iia 
.plni 

Uni 


cAra. 

c4ra-tcka^^ 

c^re 

o-cMo4a 

c6ra* 


(See  No.  m.) 

ki-ra- 

kAratcka-'BS 

ke-re 

kere 

weresere,  w»- 
rasere,  (Alex- 
ander). 

etc^kerf«s 

kirikirioke 

kii-ru* 

wakidi 


bikini 
ki-ri 


etca-ktoaSk* 


ki-wa- 

a-k6-we 

cA-wa- 

.cA-na 

a-ci-ni 

.q4-na 


bo.ql-wi 
qA^ta,(i6-ts 


a6-T»4oe 
i- 
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The  foUowiDg  are  some  of  the  vowel  changes  which  have  been  ob- 
served.   The  references  are  to  the  examples  which  precede  or  follow. 


No. 

• 
Dakota. 

(pegiha. 

Xoiwere. 

Hotoa&gaia. 

Ponka. 

Kapeae. 

Oeage. 

eo 

(SeeXoa-l-S.) 

a 

a 

70 

(3eeNa04.) 

1            V 

71 

(SeeXoa.O,ei.) 

•»! 

72 

^(SeeNoa.18,26,41.) 

e 

73 

i 
(See  Xoa.  49,12a-«  Tariatkm.) 

1 

74 

I 
(Seeira4&) 

1  • 

i 

75 

(SeeNoe.l6^]7.} 

11 

11.11 

1l.ll,n 

0 

0 

76 

a 
(See  No.  68.) 

1 

i 

1 

1 

77 

^(SeeNos.10,20,22.) 

^ 

11 

11 

B 

n 

Other  consonant  changes  follow,  bat  the  list  is  not  exhaustive.    The 
references  are  to  the  examples  which  precede  and  follow. 


No. 


78 
79 
80 
81 
82 
83 
84 

85 
86 

87 
88 
89 
90 
91 
92 

93 
94 
95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 


106 
107 
108 
100 
110 

Ul 
112 


Dakota. 


ba- 

bo.(l) 

bo- (2) 

wa 

wa»-hl»qpe 

waMa 

wa«Ji 

» 

tawe 
wi-toa 

wi 

wi-,  i-, 

maka,  ma&ka 

maka 

mani 

ma-qpi-ya 

mi-ye 
pa- 
pa  (Bee  nasQ, 

etc) 
bo-pa» 


^effUuL 


epa 

tcopa 

tcap'a 

ao"pa 

oo"pa 

sdipa 

hde-pa  (eee  No. 

capa 


depa 

eapa 

toapa 

pe-  (see  Xo.  18.) 

•pi 

pozaP 
poxe 


Ponka. 


ma- 
ma- 
bi- 
ma 
map 
ma^ji 
wi"  or  "wl'aqtcl 

&-be 
mi-ifa 

mi" 

we- 

mafiga 

mafiffe 

ma»fi" 

ma-qpi 

wi 
ba- 
da  (Bee  nacki) 

be  (see  No.  145) 
ahe 
ebe 
jabe 
Jabe 
a'a"be 
ii*a"be 
Bnibe 
42). 

cabe,     dark; 
onabe,  foiiad 

'abe 
8ab4 
Jabe 
be-,  bfe- 
•I 

bixap 
da 


bd- 

bB- 

bii- 

ba 

ma" 

ma^jii 

mi"  or  mi"qtci 

bye 
mi-k'a 

mi",  mi»fi"ba 

mye- 

mafiga 

xn&nge  ' 

ma"yl" 

ma-qpti 

mi 
ba- 
myeqli",  bye- 

qli" 
pye 
apye 

epye,  epce 
jupye 
japye 
ak'ahe 
nk'nbe 
Bty^-be 

cabe,  dark 


k*abe 

Bab« 

Jabe 

bye- 

•be 

bizaP 
P* 


Oaage. 


di- 

dB- 

dti- 
da 

ma" 

maM)a 

mi"  or  mi*qt8i 

de 

mi-k'&  or  mi"- 

ka 
mi",  mi"-tL>-da 
we- 
mafi3[a 
maAxe 

ma"f  1",  ma"yi" 
ma-qpU 

wi-e 
da- 

we^iiqfi 

pee 

apoe 

epoe 

oapce 

oapoe 

akVbe 

nk'n"he 


oade,  dark 


k'ade,  ^ede 

8ad6 

oade 


p* 


Xoiwei«. 


di- 
do- 

wi- 

da 

ma* 

ma"-ya 

iya"  or  iyafike 

wayere 
mi*-ke  or  mi- 
ke 
di 
wi- 


mafie 
ma-nyi 
ma-zu       (I.), 
mazne  (Ot.) 
mi-re,  mia'-re 
wa- 
na"9a 


ihe 

nlynwe 

yawe 

at'a*we 

ot'aPwe 

6ri-we 

cewe,  darks 
loewara, 
wiML 

q'awe 

9ewe 

rawe 

pre- 

•wi,  of  2d  and 
iBtpL 

wixaP 

P* 


Hotoallgara. 


ma"- 
do- 


wa-ra 
ma^na 
ma"-wqjii-ra 
bi  ja"  or  hiiall- 
kida 


wa-ke 

•wi-da 

hi-  (BeeKa48) 

ka"-cke-da 

mafige-ra 

mani-na 

mazi-da 

oe 

wa- 

naaa-ra 


ibe-na 


epa-t*a«p- 


oQp,  eto.,  dark 


B^p,  etc 
dabia-ra 


-wi.  of  2d 
let  pi. 


I>A-ra 
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Tablb  ni.— Sound  Shiftingi — Continaed. 


Ka 

Dakota. 

• 

i^eg^n. 

XOiwere. 

Hotosflpia 

Ponka. 

Kansas 

Osage. 

118 

it'e 

de 

Si* 

ga-da^{e 
dakaOJe 

pe,p» 

pe 

p«.ra 

114 

da 

ka4opa 

kata 

na 

ga-nade 

nakade 

wa-t^ 

115 

i[aia)9e,  miro 
^aka^se 

116 

^qra^ 
)aoka> 
^atc'e^ie 
9oke 

^akaito-   . 

117 

ftka* 

naska^ 

daska* 

^aaka" 

118 

cn^a 
do,  etc. 
doksi 

nat'ega 
nn^a 

dats'ega 
dak 'a 

^ats'e^ia 
9nk*a 

110 

V>^«  («e) 

120 

nnsi 

dvsii 

?«»& 

I.,  roq^i;  Ot., 

ahnkada 

ro9i 

121 

dote 

node 

dg4Je 

^inse 

»o»oe 

winibi-ds 
••swaUower" 

122 

de 

fe 

ye 

♦e 

»oe 

»i 

123 

den 

$?^ha 

Yegiha 

qfeiiAha 

124 

XOiwAre  (I.), 
Xo6iliw6re 
(Ot) 

•  •*^ 

125 

deia 
ide 
ideya 
tceti 

till 

i^eyfi 

^seoe 

126 

127 

128 

iitik 

pe)oen* 
hoeiia 

120 

dekcitka 

inegi 

ioiegi  (m.)  or 

ib-fse^ 

bi-tek* 

i4jeye  (t) 

130 

mde,  bde 

ne 

4je 
dn 

toeta 

16-ia 

131 

mdo 

nn 

»tt 

10 

d6-ia 

132 

mdoka 

noga 

dnga 

^naa 

to^a 

toga(dogsl) 

133 

mdokaeka 

nnski 

dnski 

)nski 

ho-^ka 

......  ...»..*••• 

134 

mdoketa 

nnge 

dn^ 

%vjie 

»o»e 
109I 

doke 

135 

mdosa 

nnzft 

doi'ze 

9nse 

^ose-ra 

136 

na- 

na- 

da- 

^ 

9a- 

?a- 

137 

nazi  and  wa- 
nazi 

wa-nax6 

\ranaxe 

wanaxe 

wanazi-ds 

138 

nape 

na*be 

nil'be  or  nft*be 

na^e 

nawe 

naba-ra 

130 

wanap'i* 

wana>p'i" 

wana"p'i» 

wantL*p'i* 

wana^l* 

wana»p'i» 

140 

naoka  and  hna* 
oka 

^bi'a 

toebiik'a  (gen- 
eric) 

t«edtlk'a,  tse- 
dynk'a  (ge- 
nerio). 

waiiracke,  H. 

wakanack^di 

141 

ni 

fi 

yi 

ft 

rl 

nl 

142 

y^ 

(See  No. 

33.) 

f*^ 

^ 

ra- 

148 

ya- 

fa- 
(See  No.  20.) 

ya- 

♦»• 

ta- 

ISp 

144 

yn- 

(See  Ko.  30.) 

yU- 

♦tt-.  fu-,  or  ii. 

TQ-,  ri-,  or  itK 

m- 

145 

tcarpofi-ka  (Me 
Noa  06-100.) 

fa-hafi-ge    or 

ya-pSfi-ge  pg- 

iltappafi.i[e 

ra-wafi-e  or  fa- 

na-vaft-gafs 

na-hafi-ge 

seae  stye^l^ 

wafi-e 

146 

tceza 

4eze,  neze 

4Jexe 

9sexe 

rexe 

rexe  (or  isq^ 

147 

tce-ha-pa 
to^i 

fe-ba 
4eE« 

ye-ba 
yezd 

te-ia 
fe«e 

148 

mii 

dcsi^ 

140 

toap'a  (see  Ko. 

100) 

150 

tcapa 

Jabe  (see  No. 

Je-ga 

qe-ga 

108.) 

151 

tee- tea 

je-ga 
qe-ga 

oe-iia 
qe-v 

re-i[e 
qe-3[e 

HI- 

ce-tca 

oe-ga-ra 

he-toa 

be-ga 

he-ga 

be-3(a 

be-^e 

be-ga^ 

154 

to 

^n,  fa-qude 

to,   tubn,  tu- 
hg-qndje 

t'gbg,    t'vbg- 

to 

tco-ra,    tooqe- 

qn^se 

tce-da 

156 

t'a 

fe 

ts'e 

ts'e 

to'e 

tc'e-na 

156 

ca 

Jlde 

1tt<^e 

ou)se 

oa}oe 

ca99e-ia 

167 

oota 

cnde 

cucQe 

•  cn^se 

co^oe 

ql-da 

158 

ka"ta 

iiande 

kancHe 

kan^se 

kan^ie-TS 

150 

kute 

kide 

kll^e 
ga- 

kii)8e 

w 

160 

ka. 

ga- 

k'i- 

161 

ki- 

gi- 

gi-,  RTi'. 

^n-,  3iyti. 

Hi- 

-ni 

162 

kitcaza 

piaxe 

kixe 

kcixe 

3lin« 

xim^-n* 

163 

ki- 

gi. 

gi-,  gii- 

I*-.  \F^- 

Hm-  • 

ka-ra- 

164 

kn 

gl 

gli 

V& 

3[a 

i[a-na 

165 

qo-ka 

qu-ga 

qflfiga 

qa!ia 

qoi[e 

qoga-ra 

166 

ooka    • 

cuga 

cnga 

cin[a 

coiie 

ooga-ra 

167 

cake 

cape 

cagcyaha 

cai[eba 

caiie 

cage-ra 

168 

cofika-waka", 
etc. 

ca&ge 

ctiiige,  kawa 

kAwa,  kaw4 

otifi-e 

ca&k   qatafs» 
cfifik  qetMS 

160 

sftflkakn 

i-safiga 

isu&ga,  isn*ya* 

istifiiia 

i9tlfi-e      - 

bisflfika-ra 

170 
171 

k'a,  k'e 
k'eza 

'e 

k'axe,   k'eze, 
'axe 

we 
k'axe 

we 
k'axe 

k'e 

q'axe,    q*exe, 
'exe 

(SeeNain.) 

•■■  * 

<&  va^a^^ 

■^  ■>  *  i  J 

172 

depa  (see  No. 

106.) 

173 

cuta 

fi-'a,  fio'a 

yiits'age 

fiits'uie 

niy'uie    (L), 
mo'a^e(Ot.) 

174 

bi'a,  bic'a 

bftts'age 

dilto'a^e 

wio*a^(Ot) 

A»  ••••••** 
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Tablb  III.— Sound  Shifting — Continaed. 


Dakota. 


ahaP 

>a 
da 


(pegiha. 


bepi,  ba^e- 

0*  and  tohan 
'ha* 

&■ 

ha* 

i-he,  Joint 


a 
:o 


uea  (Bee  No. 
oza  (see  No. 
a  (see  No.  1 

I 

e 

lya 

See  Nofl.  55, 

[a 


Ponka. 


KainMs. 


'a*eage         * 

a'a*he 

'i« 
'i 

.*u 
haP 

ata" 
e^a-ta*,    &>di* 

ta)* 
deta" 
abeta" 

nkit'd 
akit'8 

ti 

xabe 
gaxe 
fixa 

maze 

bize  I 

6.) 

135.) 

07.) 

sa* 

si 

Binde 

BkA 

skiffi 

0 

105,  157,  166, 167 
qixe 


k'aPsage 

ak'ahe 

ya-k'e-yfi 

k'l» 

k'ii 

k'u 

ha"i" 

haka" 
6^i.ka- 

peka",  pye-ka* 
ubeka*,  ubye- 

ka" 
nkiitce 
ukatce 

tci 

xa^e 
gaxe 
yiixtt 

base 
biize 


Ba>ha* 
Bi 

8lD(\Je 
Bk&,  waakft 
skiiiie 

W)» 

qttse 


Osage. 


k'a^Bai[e 

(See  No.  101.) 

<a-k'e4« 

k'i« 

k'tt 

-k'n 

ha^i* 

hat^a",  hakqa* 
e-^8i-tqa* 

pe-tqaP» 
udetqaP,  ade- 
kqa* 


ukiitse 
tai 


i|axe 
faxa 

dase 

diiae 


sa^ha* 
Bi,BiUiiL 
Blouse 
sk&,  waskft 


q 

qlixe 


xoiweze. 


q'a"(ai[e,  ka^ 

na*tata" 

k'i» 

ok'tt* 


ha*be 

tata- 
•^a-wft 

peta* 
oweta" 

okitce 
o-ctk'-ctt* 

toi 
xawe 
n" 
rixo 

da&e 

da&e 


$a»taP 

9ln)oe 

9ka 

9ka 


qoxe,  qoi[e 


HotDangara. 


(See  No.  170.) 

k*i*.na 

ho-k*a*>iia 


ha*he-iia 
tca'to^ 


petoa*-iia 


okiktce 
wai-dakikedfr> 

da 
td-sa 


*a*-na 

(See  Nos.  87 

aod204.) 
waza-ra 
)akasi*de 


sl*ra 
sln^od-ra 
ska 
ska 

0 

c  (see  No.  163.) 
qoxa 


Notes  on  Tabus  III. 

le  xoi^^re  column^  "I."  stands  for  **Iowa  dialect,"  "Ot."for  "Oto  dialect," 
[."  for  Rev.  Wm.  Hamilton,  formerly  missionary  to  the  lowas.  In  the  Ho- 
ra  column,  ''Alexander  "  stands  for  Jas.  Alexander,  a  fnll-blood  Winnebago,  the 
i  principal  authority. 

.  The  San  tee  ''md''  is  now  written  ''bd"  by  some  of  the  missionaries.  Its 
equivalent  is  ''bl.''  Mda  (bda,  bla),  verbal  root,  aeparatedf  as  layers  or  slices. — 
,  bla,  fragment-pronoun,  first  singular  of  verbs  in  ya. — 3.  b^acka,  applied  to  a 
;c.,  that  is  low  and  spreads  out,  with  a  rim  not  on  a  level  with  the  bottom. — 
ya,  levelj  spread  out — 5.  mdaska,  flatj  as  hoards;  in  Kansas  and  Osage,  a  dis- 
1  is  made  between  blaska  (d<^aska),  flaf^  as  the  edge  of  a  hoard,  and  blak'a 
0»  fio-h  <w  *^  ^^^  surface  or  side  of  a  hoard, — 6.  mdaza,  ripped  or  torn  open, — 7. 

straddling, — 8.  b^axe,  wider  at  one  end  than  at  the  other, — 9.  mda,  7  go. — 10. 
)t  syllable  in  Nos.  11-15. — 11.  b^^eda",  thin, — 12.  Ditto. —13.  pemni,  twisted, — 14. 
in. — 15.  Intelligent. — 16.  The  first  syllable  in  Nos.*  17  and  18. — 17.  omdoto",  cor- 
laving  comers;  but  b^uga,  circular,  all  around,  the  whole, — 18.  Having  the  ooT" 
indedoff. — 19.  Pvlverized. — 20.  Fragment- pronoun,  first  singular  of  verbs  in  yu 

^;il,  ru,  ru). — 21.  Spinning  around;  pushed  aside. — ^22.  Mixed  together,  as  wat0r 
ease,  or  manure  and  eartb;  fine^  as  flour. — 23.  To  smell,  emit  an  odor. — 2i,  A 
ng  sounds  as  on  ice  or  «noir.— 25.  Fine,  as  thread,  etc. ^26.  Ten. — ^27.  Turned 
,  as  a  gimlet. — 29.  Three. — 30.  To  turn  around,  as  an  auger, — 31.  Bare,  smooth, — 
kgment-pronoun,  second  singular  of  verbs  in  ya  (^a,  ya,  ^a,  j^,  ra). — 33.  You 
-34.  You  go, — 35.  The  right  (hand,  foot,  etc.).— 36.  Fragment-pronoun,  second 
^r  of  verbs  in  yu  (see  20  above). — 37.  You  draw  a  mark  (such  as  is  on  an  arrow).— 
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38.  FragmeDt-pronoan,  third  singnlar  of  the  possessive  of  verbs  in  ya  and  ka.— 39. 
To  irink  hiB  won  milk,  etc.— 40.  To  go  hack  or  homeward,— 41,  The  first  syllable  inNoi 
42-44.-42.  To  vomit— 43.  To  setup  an  upright  inanimate  object— 44.  Spotted.— 4S,  Frag- 
ment-prononn,  third  singular,  possessive  of  verbs  in  ya. — 46.  Inewts. — 47.  Maggott.— 
48.  Grease,— 49.  To  have  come  back  or  heme. — 50.  See  Dakota,  hi-hna-kn,  her  huehend; 
giik^f  to  take  a  wife  (Ponka,  ee^afige,  her  husband). — 51.  To  place  a  curvilinear  objectj 
a  plaster,  eto.,  on  something  el^. — 52.  To  revile,  curse. — 53.  Broad. — 54.  Fragmeot- 
pronoun,  third  singnlar  possessive  of  verbs  in  pa  (ba,  ba,  da,  wa,  wa). — 55.  Six.-^. 
Fragment-pronoun,  second  singular  of  verbs  in  pa. — 57.  Aione,  only. — 58.  Tou  have.— 
59.  Second  syllable  of  gaq^a>^  (gaqla",  etc. ),  to  go  hunting  with  a  large  party  or  the  whok 
tribe, — 60.  A  syllable  in  Dakota  waqpanitca,  poor;  iqpaya,  hi^^qpaya,  etc.,  to  fall  from 
a  heighty  etc.— ^1.  To  cough. — 62.  Verbal  root,  make  a  hole  through, — 63.  Good  (or  hod^ 
in  Hotcafigara  it  also  means  large.  Used  in  forming  the  verb  to  love,  honor,  etc.,  in 
some  of  the  languages. — 64.  Very. — 65.  Split, — 66.  Long,  tall. — 67.  Muskrat.—68.  Ear.— 
78.  Fragment-pronoun,  third  singular,  denoting  action  by  cntting  with  a  knife  or 
saw. — ^79.  Fragment-pronoun,  third  singular,  action  by  shooting,  etc. — 80.  Fragmest- 
pronoun,  third  singular,  action  by  weight  or  pressure,  blowing  with  the  mouth, 
etc.  (N.  B.  These  are  not  exactly  synonymous  in  all  the  dialects). — 81.  Snow,—&, 
Arrow. — 83.  Quiver. — 84.  One. — 85.  Who. — 86.  Raccoon. — 87.  Sun,  moon.  Mi"  sometimei 
means  both,  in  Kansas  and  Osage,  but  mi'^ilnba  (mi°ii°daj  always  means  the  moon.  In 
Hotca&gara,  ha°p-wida,  the  sun,  and  ha'^he-wida,  the  moon. — 88.  Prefix  showing  the 
means  or  instrument,  ordinal  numerals,  etc. — 89.  Skunk. — 90.  Chest. — 91.  To  wdh.— 
92.  Cloud, — ^93.  I,  me, — 94.  Fragment-pronoun,  third  singular,  action  by  pushing  with 
the  hands,  etc. — 95.  Head. — 96.  To  pound,  as  corn,  in  a  wiorter.'— 97.  To  go  along  oter 
(land,  etc.).— 98.  J«ay.— 99.  To  wade  or  /or<f.— 100.  To  stab.—iiil.  To  lay  a  horizontal 
inanimate  object  on  something  else. — 102.  To  lay  such  an  object  in  something  else.— 
103.  To  lick. — 105.  Blackened^  defiled,  ({legiha,  cabe,  bUick,  in  the  distance  (as  distinct 
from  sabe),  dark,  as  a  color. — 106.  Notched  {o4ce);  but  demdepa,  Vabe,  k'ak'abe, 
etc.,  notched  many  times. — 107.  Black,  near  at  hand.  See  Nos.  197  and  200.— 108.  Bta- 
ver. — 110.  Plural  ending  of  verbs. — 111.  To  blow  with  the  mouth. — 112.  ^W,— 113. 
i^ore^^ad.- 114.  To  beg.— 115.  To  (/bt  mired,  as  cattle.— 116.  Hot— 117.  Melted,  tkaved, 
to  melt  or  thaw, — 118.  Withered,  dead,  as  vegetation. — 119.  Moist,  wet. — 120.  Arm-pits.— 
121.  Throat— 122,  This,— 123,  Here,— 124,  Belonging  here,  the  home  people,  etc.— 125. 
To  urinate. — 126.  A  blase, — 127.  To  cause  to  blaze^  to  kindle  a  fire. — 128.  To  make  a  fn. 
The  x^iwere  is,  literally,  *'  Fire  to-make," — 129.  His  or  her  mother's  brother.  The  Kan- 
sas distinguishes  between  idjegi,  his  mother^s  brother,  and  idjeyS,  her  mother's  brother. 
In  ih!>8e3[i,  and  other  Osage  kinship  terms,  the  "h"  is  slightly  audible,  and  approxi- 
mates *'q"  (kh).— 130.  Lake,— 131.  Potato,  potatoes.— i:i2.  A  male  animal— 123.  Tohtld 
or  hiccough. — 134.  Summer. — 135.  A  loon. — 136.  Verbal  modal  prefix,  showing  aclioR  o/ 
Aeo/,  ooW,  etc.— 137.  Ghost,  spirit— 1^.  Hand,  paw,  eic.—12l9.  Necklace.— 140.  Theeom- 
monfrog.  Note  the  resemblance  between  the  Dakota,  x^iwere,  and  Hotcafigara,  on 
the  one  hand,  and  the  three  (^egiha  words  on  the  other.  Bull-frog  is  to°to"tafika  in 
Dakota,  i^ebi'a  (^afiga  in  Ponka,  tcebUk'a-tfifiga  in  Kansas,  tsedfik^ata^  in  Osage,  and 
tctintciin-na  in  Hotcafigara. — 141.  Thee,  you, — 142.  Verbal  modal  prefix,  third  singular, 
of  action  with  the  mouth,  lips,  teeth,  or  tongue,  also  fragment-pronoun,  second  singular, 
of  first  conjugation  in  Dakota,  Ponka,  x^iwere,  and  Hotcafigara. — 144.  Verbal  modal 
prefix,  third  singular,  of  action  by  pulling  with  the  hands,  etc.— 145.  Mo9quito.—146,  £e^ 
tie.— 147,  Jaw,— 148.  Tongue,— Ibl,  Thigh,— 152.  Dry,  as  grass.— 153.  A  bugzard—lbi. 
Blue,  green;  ;uqude,  etc.,  blue-gray  (1).— 15b,  To  die,  dead,^156.  Red. — 157.  Smoke.—!^ 
Plums. — 159.  To  shoot  at. — 160.  Verbal  modal  prefix,  third  singular,  action  by  hittiMf, 
falling,  blowing  of  the  wind. — 161.  Verbal  prefix,  third  singnlar,  first  dative,  of  moit 
conjugations. — 162.  To  make  for  or  to  (dative  of  action  without  request,  etc).— 163. 
Verbal  prefix,  third  singular,  possessive,  of  certain  verbs  beginning  with  conso- 
nants.- 164.  To%e  returning,  coming  back.— 165.  Badger.— IGd.  Thick.— 167.  Nails,  cUm, 
In  Kansas  and  Osage,  cage  (cai[e)  means /fi^er«. — 168.  Horse,    Dakota,  cofikalrakaF, 
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myBteriOMt  dog;  or  oafik-tafika,  big  dog. — 169.  Hi»  younger  brother, — 170.  To  dig, — 171 
Verbal  root,  eeraping  eound, — 173.  oata,  io  fail.  The  writer  bas  been  unable  to  find 
s^'nonyms  of  this  in  Dakota.  Bnt  in  the  other  bkngnages  they  abound :  thus,  ^i^a,  ^ia'a, 
to  fail  in  pulling  with  the  hands,  or  in  working,  for  want  of  Hme;  ^ig^a^^a,  to  make  <t 
mietake  in  pulling ,  otc.,  io  mi$8  in  trying  to  grasp  an  ohjectf  which  is  too  large;  ^iona",'to 
fail  io  hold  an  object;  ^iona*^,  ditto;  ^ii^I,  to  fail  to  produce  the  desired  effect  in  pnXlingt 
working,  rowing,  writing,  eto. — 174.  To  fail  in  bearing  ot  pressing  on  (also,  in  Ponka,  in 
blowing  with  the  mouth;  in  KamiaS)  in  pushing  with  the  hands).  So  there  are  big^a*^a,  bi- 
ona,^,  bii°%jt,  ^agf a^^,  ^'a,  ^ac'a,  ^na**,  ^ai*>sy¥,  ba^a,  bac*a,  bag^^^a,  etc.,  in  Ponka, 
with  their  equivalents  in  Kansas,  Osage,  and  x^i^^i^* — 1^75.  Stoift,  as  a  horse. — 177. 
To  be  merciful,  to  pity,^17B.  To  carry  on  the  back.^179.  To  give,—l90.  Verbal  root,  to 
scrape,  as  with  the  finger-nails.— 181.  Night,  The  Santees  say,  ha"yetu ;  the  Yank- 
tons  and  Tetons,  ha>>hepi. — 182.  When^  hoto  longt  how  fart  In  Dakota  the  Hme  word 
is  tohan,  and  the  space-word,  toha^.~183.  From, — 184.  A  crane, — 185.  To  fold  or  wrap 
up  in,  to  make  a  bundle  of. — 180.  To  have  come  hither  for  the  first  Hme. — 189.  Verbal  root, 
to  flay  (animals,  not  persons). — 190.  To  make,  do, — 191.  To  draw  a  mark,  such  as  is  on 
an  arrow. — 192.  The  female  breasts, — 193.  Dry,  not  wet. — 197.  White,  in  the  distance. 
See  Nos.  105  and  107.— 198.  Foot,feeL  Stlhtt,  in  Osage,  a  birdPs  2<9«.— 199.  A  (ail.— 200. 
White,  near  by.  See  No.  107.— 201.  Sweei,  «nir.— 204.  Verbal  root,  siaoed  in,  broken  to, 
as  a  hollow  obfeoi. 
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Abbe,  C,  report  on  meteorology 483 

Abert  collection  of  minerals 50 

Aboriji^iual  fishery  implements 19 

Aboriginal  pottery,  report  on 179 

Section  of 52 
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